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L-iiilj-* J^Lsuit ^^JLi ^jl^Llujj id MS^-lLoJ ) Jjv j j j< iVi 1 1 ^yic 43jJLi3 A-j-aJu 4_f L4-4 t^L ^J U U \ CAAjsSIS 

♦ L^j 1 < \ t^*i a A-tjJLjj 3Lp*ll 

4j <i^b j <4jj*lLJI ^jtj^lt 4_j^Ju_j ^j-^aJj^aJI j^>J I foli* 4_4 jSL>> 4_J ^ jjl fkLdufc^M jJLlaJuO j 
L^ILa JLS-4 4_^ IjjJ ! £c_& Li-ait j^^laj j^o ^jJUlllj 4_ujJLJI3jljj 4jv^j ^jlS <.4JLaLiJ ! 4_j_a-Iilt J^jJL>J ^ Lfcjj.5 

♦ 4_4jl£L4JI JjjlII ^ ^4^S j± \ ciLi4 ^1 

Jjl>J ^^jjj^uuitj LjJL>Jt j^^Llc j^IjUj Uu^j^>. t-t-JLtwb S-iLail JjLuu L^jb l-c1S11I GJLfc J-J-4I0J 
0 jl* jl£J3 L^S /4*l jJlj_4 4 X~\ iV\ I j ljLjjjlj ^j_4 4.4 jloj L4 JMi>^ ^j-4 (L^jl4 J^Laljj L^. 4-1*3 ^^JLi J_tiij L_JLLai I 

La-jii JI^Ij tl^aJbu j LjL^bLjJt ^JLsu ^ 4-4-^-4 l_o Ijjv <^JLc l_lISLJ I 

♦ 4.3 J.ul4 4jI JLv 3jj uaj ^jloi^lt jId # 

(.^LalS^La 4J_4 Jjl>Jj ^_i-bbjJt ^^H^i-ai! dajl jJ J-4-stJ I j <4_t^bbjJI ljIjL^oJLj ^LoILfc^M • 

\$ 4jtV<1 J CjljL-J I ^4L>. LjljL^_4j (.^_i-bljjJ I ^.aJfcJt LjtjL^4j i^JoijjD J-udljUl CjljL^-4 : L^JLu ^j-4 J 

.L^Jbwj 4_uLpJlj 4-t^bbjJI LJ^SLaL4il 
♦ (^■lu jJJ I ' ^-4 l-uluLxIu L4-J LJ^U^lt ^JjJij ^ 4^jJlL4 l_*_JLlu ! > rTjP> jib ^LoIL&^M 9 

^-U- 4 -U j^^3 ^j-u/ 3jujL>Jt 1^ 3jjt^ ott ^^LLa-fl (jL^ (JL>w4JI tjL^ ^ 4 T ^4iLsJt Otj^Iall) 4-xSI^Jj 
^11 A^Lb^Tlj iLJ^Alall 4j^j-o1I 3jJ-^^ Cy^^ 4^ jJLlai! 4-u4-<- UT J t ^Ij^ll ^j-4 4JL4lS^-4 4£, J-4^-4 

.^JbuJIj pistil! 4 j i <ar ^ ^JJ-* L4-4 jL^si ' 

»3jJI^j4jlL4 jJ^t 3^UJt ^jl^I ^.4-Uj 
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Vectors 



1 




(Distance Formula in the Coordinate Plane) 
yAdj, t^), E(x 2 , i/ 2 ) j uWirtU t ^ iaUll 

AE = ^(x 2 -x 1 ) 2 + (y 2 -y 1 ) 2 

(trigonometric ratio) 2LuJ14l ^LluJJI 

bljji! 2Llli«J! JljJlJl 
(trigonometric functions of angels) 

43 jjla fllibjljll CllJI JIjjlH ♦ f = ^x 2 + y 2 

cos 0 = — 



sin 0 
tan 0 
sec 0 



esc 0 = —,y±0 

V 

cotO = ±,y±0 




P(x,y) 



(Law of Cosines) f Ulfl ojjLj3 
LljjilJjUj a, b, C:L^I^1^JI AABC ^M^lcot* lit 
j^S3 cjli^isJI jla it-Lxi jJJI A, J5, CcJLuiL^l! ujli 

a 2 = b 2 + c 2 — 2bc cos A 
b 2 = a 2 + c 2 — lac cos B 
c 2 = a 2 + b 2 - lab cos C 




r^yJ^Tl jLl^tf I 4JLLul t-^l 



(-5, 3), (-5, 8) (2 (1,4), (-2, 4) (I 

(-4, -1), (-6, -8) (4 ( 2 , -9), (-3, -7) (3 

(6 ^ 1C (5 





(8 




(7 



jlS" t 35 ft j 1: *2J*Jl}\ 4iL^Jl j t^jVl £tk**» J-^ 

J£ Jjk J^-jU t 40° ^ jVl j <>UJl y> J5 ^ 4jjIjJI ^Li 

.i>- u jil ^1 LI jjJ! oL-LS j c^^w iJLp 

fl = 10,^ = 7,A = 128° (10 
fl = 15, & = 16, A = 127° (11 

a = 30,b = 19,A = 91° (12 
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Introduction to Vectors 



.14^ 






2l^>JUll ljLc^I JjJLjkj 

. 15 mi / h 4Pj-^o ^jjli ^w^o (a 

.A^Li ^5 4^j~Jl oJla jU IJl) ^oU>Jl LgJ ^^-vJ j 1 15 mi / h ^ ^UJ L^SGl oJl^J jl Uj 

.^j jaJI ol>JL> 75 m/min ^j-^j <uoJi ^JLp ^a^Ji (b 
.<f>eio ^5 IJJ ^ yJiJ UUJl j 1 75 m/ min ^ 4^J ^ya^stJl l&j^J jl Uj 

. 20 km U jJb 4iL~o S jL^ c^iaS (c 

.A^Li ^5 4iLw<Jl oJla jU IJJ ^oUxjI LgJ (J -*J j 1 20km ^ h^S ^5Cll 0 Jl^J jl Uj 

:^jL U-o JS ^ (LiJoJI) I^-LaJI oLoiOl j <. oLoiOl ^JL>- 

.i^j j^fJl <j j-^ oUxjU 15° hj\y>j t 60 mi / h £pj^*j SjU^ 0 A 
. 125mi/h^^ Ji^Vl JIlLfj Jlkoi^ (IB 
. 40 N UjIjlIo oj^j 4>Jj» Jjil? (1C 



2uL^jJI ^U^\ . oUxj^ \j j\ J^Jl ^j-o j^Jaj ^ Jl t<L^j>tla <U>«Jil*w<J 4jvIaAj UwoXJfe 4^>tl<Jl ( J^oJ (J^H 





y 


• 




a >^ 




A 






O 





1 cm = 5 ft/ sec 



. 35° a 4^uJl oUjI 

^jUo t |a| j^j jJU 4J t a 4j>ti<Jl J jU tl cm = 5 ft/ s 

.13 ft/sjt2.6 x 5 



vector quantity 
initial point 
terminal point 
standard position 
direction 
magnitude 
quadrant bearing 
true bearing 
parallel vectors 
equivalent vectors 
opposite vectors 
resultant 
triangle method 
parallelogram method 
zero vector 
components 

5 J-4L3LJ-4J I cjLS j^4J*I 

rectangular components 
www.obeikaneducation.com 



oL^UJI 1J^lt 10 




w o 



AjjIj .(^J JLw Ja>-) jJl Ja>Jl ji- J' (jj-^ 90° j 0° ^ <J-^ 

. S 35° E ^iSij t^j j^>^^ t3 j-^ 35° ^ jjUx^Jl JiLtJl ^ v a^uJlJ ^y^^ oUJ*yi 

Ajjij ^ju>o ^jji oUj*yi *Ai<>i tj»iiji ^^Li^Ji oL>j*yi ^Ujj . jljlji 

. 025° qjj.,/2.11 Jlp ^yLJi^Ji oUxj^/I JUjvIwoIj 4pLJ| ^jjUp ^ JUJLJl j» 25° Lg-^Li 








N 








^/ 












w 


o 


1 cm = 10 ft/s 


E 






S 





. 030° oUjL a = 20 ft/s (a 

aJ jJ^ ^oj! j 1 1 cm = 10 ft/ s ^ j^i ^^J*-* J^*^J 
c-j jUp oUjUj cJLJJl j-o 30° Lg-^Li ajjIjj 2cm jU 20 10 

.apLJI 






N 


w 




E 




60° 






^1 in = 20 mi/h 











.^Vlol^Vl^l40°l^lJa e jl>^v = 75N (b 

4J jJ^ U^_~* j 1 1 cm = 25 N ^» jJl ^LLa J^*i^l 
^0 140° If-Li ^j^j <-c^W^ ^ j-^ 3cm j\ 1 75 25 



.S60°WoU;Uz = 30mi/h (c 

4J ULf~o ^-woj! j 1 1 in = 20 mi / h ^ jJl ^LLo Ju<>»*i^l 
. t-j j^>Ji c-j y> oUjL 60° lg-w-Li c 30 -r 20 = 1.5 in 

. 065° oUjL c t = 20 ft/s (2A 
. S 25° E cUjL c u = 15 mi/h (2B 
.J&\ oUJ^I ^ 80° L^Li 4^1 jj cm = 60N (2C 



Aj^iij ^jj'j cr^^' lil 

iL^UJLI 0 ?j?>,TI ob-J^fl 
^ jjUw^J I JSLaJ I ^fl V 
.145° 




4j>JUil Jl* jl 
J1*j 4i jl» ^jLa ^A^j^tu 



. a || b || c || e || f 

t jbilSc^j U^i tU^wwij oUJ^I j J jJaJi U^J i a, c tjjUx^Jl 

. a — c ! j jjo jJL> <up j^ajj 
. llK? ai^^l^11^DVia^d / |a| # |b| oM a / b j! Ji^^ 

. e = —a jjUx^Jl JSLtJl . —a oj j^aii 

ljI^^I otl ^ ILojL^a 1-1 ^yjJd I 





l£JI>U 3JL^l2 

: 4_uVl Cjljtr>.tt 

b 

4jIju Ala-aj ^4 <GjIju ala-flj 

. a - 




. a, b dUJLb 

jJa^ 4JL1^J (^jJI *L>JUJ1 




a + b 




< a, b ^l^JlqJ I 4JL^>i_4 ^L>o^T 

a, b ^l^>Jl»j i 4 t ><~t~* a 2 SjN^tt 
. b ^uL^j 



.3 j^tJI oUjL 80m 43Lwo t N 50° E oUjL 120m 43L^o t Lr UU JL*- ^ 4JJI *Lp ^JaS j^^yo^t ^Li»Ljj 

? jjisj oUbjI <j\ c4j»1JLJI 4JDI JLp JLLj ^ 

tN50°E oUj^I ^ 120m Lr lJl jL_> p 4^uJl j! ^ j&\ 
*>(5w ^-wojl .<j j^Jl oUjL 80m ^^JLoJl Jioj q 4^wJl jl j 
. 1cm = 50m ^ J\ ^L^* JU^i^L p, q Juj 

*/?u £ 2.4cm aJ jb ^ $ **> jJ ^aJjLloj a j]g.^»a J^jtiwol 
U^-^ t p 4^xi<Jl ji<J • Jl*JtJi <j 50° Lg_^»LJ Ajjlj 
.q 4^iJ I Jiui ^Jj-iJ I oUjU 80-^50 = 1.6cm 4J ^>-T 

















P >^ 








50° 


/ 2.4 cm 














q 


0 




E 


O 


1.6 cm E 



1 cm = 50 m 



£0 oi Jj AJaSj ^^fliij c ^ ^^^-U 1jI>s^J| J^pI 

JSwJl US' t p + q 4L^>^Jl Jloj ^jJi 




^0 oi Jj ilaij ^^Ij c ^ ^S^-^ 1jI>s^J| J^pI 

p + q 4jL^>c^Jl As^ia t p A^uJl AjlgJ Aiaij 






N 






p + q 






66 






3.7 cm 




0 


E 



1 cm = 50 ft 



J .A^J6 p + q ^L^a^Jl 4>slo JlP ^^ij^kJl Ills' ^ J,,^?>o 

Ja>Jl ^0 4^uJl I Jj* Lgjn:,,^^ ^yJl ajjIjJI ( j^3 ^-j to jlg^><Ji JLo^iwoL p + q 

. 3.7 x 50 = 185m jLJj cll^A? 3.7cm ^jL-j a^uJI J ol jl>J 
. N 66° E oUjL aj! jJI *]aZ 185 m Jlp 4lji j^p jj5^ aJlp j 




v, + v 2 + V, 



(3B y A (3A 

b 

oJJjli 1 310° oUjL t 7in/s ap^j JUt^U 4^2*^ IjJ ^ S ^Jw? S ^ JiJ? ^ j * JL^tai ^Uatf (3C 
.L^j&UjI j 0 ^SGl IS y>- ZL&^o jl jl>- jl . 4in/ s ^j—jj t 055° oUjU 




a + (-a) = 0 



^ji? aA^P- tOL^>tl<Jl aJ-o-P 4^Jj .oUxjI 4J (j-vwJj t ^ j^J ^ 0 J' 0 J>j jJU 

• p — q = p + (— q) *S\ df\ * p <J1 q ^ j£~> c p — q ^Uo)/ .^IjlpVi 



/c 3 j Lib <l*L>ji ^^j>Joj . I /c| |v| k\ 6j>Cu*1\ Jjla jia < A: <jaja^ 

.^loj V dUol ^fc fc V aUol jla * fc > 0 CotS til • 

. v dUol A; v *Uo1 jla * fc < 0 cuts lil • 



3 m/ sec 2 m/ sec 
a + b 



5 m/sec 





. jjb^JI J£jL)I J US' jl^ifl x, y 1 3x — — y 4s^uJl ^ jl 

3x4^uJi Jio p 1 3x + I — — y j (jzfr^* J-^^ <Jp 3x — — y 4^xi<Jl jlpI 

. 1.1.1 JlSs^JI ^ Lo-S" <Uv^j oL>cj*y Lj t x 4^>ti<Jl Jltai 3 a] jl? as^i* y t 

3 * 3 
J U5 y oUJ*y (j-vi'U.o oUJl Jj t y Jji? — 4jji? L^*^ ^—-j^ c — ^^^Ji J 

. 1.1.3 JSClJ! J 4JU^J! 





3x 



1.1.3 J&Stft 



1.1.2 JS^JI 



m-|P (4B 



1.1.1 JSL^I 

a - c + 2b (4A 





7yd 
a + b b 



3yd 



4yd 



13 CilgVi otl ^ ~4w»JlOJ» 1-1 <J^J I 



oUxj^Ij 4Pj^Jl JbJu>J *>llo ^_<J! ^j-oi .4jj^>cJl j Ajj^xJI A^-*>LJ| JjLwO ^ US' cAjjIjJl <Ujli ottiju ^ ./? o 



ab>J^! j^j oJLap 78 4P^~o ^IjjJl j t 050° ob»Jlj JLap 310 U j\XLa o jjli? jjUcJ t ^Ljijjv 2L>» 

. 4™JL IglS' j^- ob>cjl j co yUaJl 4Pj~- 4JL^a^s JL>- jl cl25° 

qLjJI aS j>- 4^xi« cwj>c-woI t 1 .1 .4 JidJl ^ US' £^Ji j S yliaJi ^Pj-wo jLJ ^-wojl 1 

^Uo)f ^cjJiiJl SJipli Jo^i^l j 1 .1 .5 JSCJJI ^ US' 

c 1 .1 .6 J^wJl ^5 ol^>tl<Jl oJlfc ^ ^ j-^-o^ <Juil<Jl .^y^j^l ^Ja^J <U*l!b o ^jliaJl 

. 7 = 125° - 50° = 75° 






^310 



1.1.6js^Ji 1.1.5«J£2Ji 1.1.4js^lt 

^uuicjj^ojiis c 2 = a 2 + b 2 — lab cos 7 

c = \g\, a = 78,b = 310, ~y = 75° |g| 2 = 78 2 + 310 2 - 2(78) (310) cos 75° 

^^^j^i^^ij^ji.uob |g| =\J78 2 + 310 2 - 2(78)(310) cos 75° 

, u ~t l> ~ 299.4 



.Cjij SJULP 299.4 ^ ^J*^ ^Ja^J ^jJL 0 yliaJl 4Pj^u 



j jJli JU*i^L a^j! j! Oz^y j t (5.1.5) JSLtJl Ji US' cfl^jljJL g^LUa^Jl oUJl jLJ 3 

sin a sin 7 



c= |g| = 299.4, a = 78, ~y = 75° 



a c 

sin a _ sin 75° 
78 



a^i^u^jL j^jl sina = 



299.4 
78 sin 75° 



1ulu&*3\ ju*ia<ij = sin 

.wub ^ 14.6 



299.4 

-1 78 sin 75° 



299.4 



. 50° - 14.6° = 35.4° J\ , 50° - a 6> ^Li 
.11^ 035° oUjL sjlap 299.4 ^ ^jVl ^kJ v^JL s^sUJl ls>^ jU lU 

^ t j-^U c5 iJi-^li <j jJJl oUjL) 1 3.5 ft/ s ^Pj-^j Jb-I j^p jLkL* ^-^> * (5 



r 

I jla ^125° dUJL^LjJI (_<^j 
.lj - jLj-uj J^3» ^JLc 



V 



oL^UJI 1J^lt 14 





4jj!^j c 450 N U jlJLlo SjJL ^^^jJ! 4j^P ^JLp ^iJb : l-llulxI I ^^ajS 

. jVI ^Lm< 56° Lg^LS 
y&J>^J (a 



450 N 




■ jl t^wj>Jl ^jjj^ J^jidwol .ajjIjJI ^jli lilio ^wol jJlj aJis^I bfebuS' jaj o jiJi jj^i 



sin 56° = 



lyl 



i>L^iii j (t_<_<j>ji lJjjjju cos 56 — ■ 



450 r ~ J ~ 450 

|y| =450 sin 56° ^x^jv^bpij |x| = 450 cos 56° 

|y| ^ 373 2u^ujiajVi ju*i^l |x| ^ 252 

.Cj& 373 N ^ J\ j ,Jl ^ J 252N JL&Vl JL^JI jIjiL- 

£t-k~o 33° Lf^li ^j^j <• 44 ft/ s UjIjl^j 4Pj»wj ^j^I o jS CLp^ JS^j *^dL9 3j£ (6 




. 3N LfcjIjlA* 5^3 *juiall JU^pf 
.L^j^j 600 N J^Uj (j^i^JI ^ 

. LL j ^j2000N^jUj 

Contemporary College tj.w^ott 
Physics 



• ^ 44 ft/sec. 




. J^L^JU ^JUS" j^S j»wvJl 0 j Jy-Jj>cJ ^s^JJ *^l5w» (A 



15 ljI^^I otl ^ ~4w»Jloj» 1-1 ^yjJd I 



(3JH.) 
.^UJlJ20N c ic^UbU18N (18 
. 350m ^ cJLJ^ 100m (19 

•ijj^r 16mi ^ <X& j£ 17mi (20 
J! 9.8 m/s 2 ^ c^SiVl ^ 60° l^LS hjj oUjL 15m/s 2 (21 



! L> U-a SjLp JlS* jloo 



(4JL1*) 




m-2n (22 

4n + |p (23 

p + 2n -2m (24 

m - 3n + jp (25 

5mi/h c^j* ISI . ^ yJl oUjL 15mi/h 

^Ja^vJ <U~jJb o jjliaJl 4P j-wo 4»L^>c-o J^>-jli t N60°E oL>cjL 

(5Jtl«) .^jSfl 

aJlp J\ .1.5m/s ^jjjJl oUjU Ju^I ^-^> :^jU jLu (27 
mJl^^j jl . S20° E oUjUj 1 1 m/ s *cs> ^ ^ ji (^j^ jLj 



tJ^JwtobcuJl 4^5" j^o ^jlj Lo-a <L>tlo JlS* Jul^eJ ^^jj *^5w 

. t ^Sfl c .310°oUJLc2|in/s (28 



.N49°EoUjL c 1.5 cm (29 



. 255° oUjU c I in/min (30 



(1 Jll«) :^JU U-o Ji' ^ Iww-LJLl! oLo-SsJl j oLo-^Jl zJj>- 

. 125 N LajIjl^ ojJL (jjJiw? (1 

.oJlIp 20 ^j-wvj qLjJ I (2 

jJJl oUjIj 15 m/ s Jl^p (^^jj (3 

. 85 km/h aj>j^> /»JlI s ^ (4 

. jl^ 7 kg 4jjj ojLwo jU^J (5 

. 50 ft/s ap^ J^Vl JIlLlj^^^j (6 

(2 jut) .aujr^^i^Ui 

. 205° oUjL t h = 13 in/s (7 

. N 70° W oUjL c g = 6 km/h (8 

.^ttVl ^ 300° l^Li Ajjljij c j = 5 ft/s (9 

.^Sfl ^ 35° L^Li ^jl^j c d = 28 km (10 

.S55°Eol>JLcR = 40m (11 

. 030° cUJU n = 32 m/s (12 

to ^k-vJl *>U-4d^wa ^A3*>0 4™JL lgjbb»6j| iJL>- 

(3jeu) :UauJIj 



(14 






cN60 0 WoUjL l ^Ij^JI j^I 3jjjj^ *(3J*jS^ LJjZj ( 17 

** w 35 ** 

41$" oUxj! (jjjj^^ j^P ^ tl^/>*J *>La 12 43Lv^J ^Jai5 

ol>Jl j c <JjjJ^^ J^>- jl 15 4iLw« ^Jais t N25°E 

(3JH«) .^Lw<Jl A^vjJL JUJl 4jni j>j ^ <c£ y>- 



CjL^>JUil 1 Jrm^tt 16 



: 3^ JjLU Jj^LcUj (35 

b, c, d, e ^ oLf?xio ^Ju^i jJ^J - ,<u ^ cs^^^ 





4_riln.ti 



































Li t a A^lJl] AjI^JI Aiaii (a, b) cJlS" 131 jliLJbo (c 
? fca a^iJlJ ajI^JI AiaiJ oLoIjl^I 

—(a + b) ^jt a + b 4^uJJ jjl ^^Jl 4^uJ!j yu^\ 4>d<JI ^jLvo 
b 




-(a + b) X 

. 125° oUJl c a = 15 mi/h 
. 045° oUjL c b = 12 mi/h 




jljjL 12 



cJlS'j c^Jl^JI ^ jLtJl^ji j*>\LiT 1/ T 2 cJli" ISI (a 
.o ^S\U jjl ^si» j tASw ^-^jli c = T 2 

. + T 2 Jl?xi] dJii<Jl oJipli JUjcu^U JiCtJl JlpI (b 

T-^ + T 2 4Jl^>s^ jl AJLJb- j b 0 jiiJl ^ JSsJLJI J^j*i~oI (c 




4^5Co *' 
L^-woLi Ajjijjj t 190 N UjlJula 0 yij 

(6JH*) .jjW-<J< 
^1 0 jJiJI ojjt J^L>cj ^si»jj ^-^ji (a 




?^-woU-J jJl>- ISJ t4jL^>e^Jl oJl& C-fl-jS' (c 



^jip ^5^5*^1 jLw<Jl 20.9° Lg_^LJ 4jj\y> ^ j\ 

Wl jjUJl Jlp 45.4° L^Li ^ako c J jVl ^jLtJi 

.oU^I JiLiJl US' 




tlOON UjlJLio Sjij l>y> Juj>^> ^iJu jJULaVti-uJ (34 



17 ljI^^I otl ^ 1-1 ^yjJd I 



(50 





(51 



.dJJS j»jJ jl j^iP Jl gAxJl lT^> jL UJ dJiia Ji" 

(53 




A * b 

(a^jLui 5jl^«) . x j»J sin 2x — cos x = 0 ihU^Jl JA (54 



1 



4iLwa ^Jaii cJJLSsJl <u-j>b^ jL*>- » il&Jj (55 

tJ^>-Lww<Jl j^-I Jw^j ^^-^ <j-° <J j-**^ oLsxjL 3.75km 
j» . 5.6km asLwo ^kdi c^UIp aJLj^ Ijl^II ^LJ jL* 

£1 .olbl J5^JI JL548ft/s t^^l 32° Lf^LS 



48 ft/sec 




25.4 ft/s, 40.7 ft/s A 
40.7 ft/s, 25.4 ft/s B 
56.6 ft/s, 90.6 ft/s C 
90.6 ft/s, 56.6 ft/s D 



. 90° < 0 < 180° c 2.28 in <J[ J\ c 0.32 in (38 
. 0° < 0 < 90° c 4.2 ft <J\ J\ c 3.1 ft (39 
. 270° < 0 < 360° c 9.7 cm J\ , 2.6 cm aJuVI (40 



a + b = b + a4j|ju)fl^UJl (41 
(a + b) + c = a + (b + c) ^^}\ a^UJI (42 
fc = 2, 0.5, -2^ cfc(a + b) = fca + fcb ouJjiJl a^UJI (43 



UUll ja&uJt tjtjl^a Jj>Ul4 



dLJ :2^>UL4 2LrUl4 (44 

|a| + |b| > |a + b| j! jj^j-u (46 

. oUiSCJU ojLoJI oJla ^p jIp (a 

.dJboU-| jJj ?4^>c^? ^W"! cJLS" Lo^jI . a, b ^^^^^ 




a + b 




a + b 



UjLwv^a ^^^Pxlo ^o->- ^J^H ^' (^Co^jJl JlA X J-ij^l (48 



Vectors in the Coordinate Plane 



o yLkll Jjli J^jCLwj IJJ ^LfXS" ^» oUxjI j o yLkll 4Pj-^ JlP £^>j^ jJjJ 
j~*Jl o yLkJl JlP ^JJl oUxj^I j 4Pj^Jl JbJu>tl] ^A^jJlo Lr * t olio 

oL^j>ti<Jl (JLo-jcl^L cjI>L*w>cJI 



dllSj toJL^-j ojj,/?i 1 .2.1 JiwJl ^ Lo-S" ^Ij^-^I ^ jiww<Jl ^ L ^woLiJl jJl ^ OP i j£L*jj 
l*j*x,y b\<^^ . (x, y)s jj^aJl Jlp ^Ij^I ^ ji^JI ^ OP ^ j^iij . P(x, y) ol^; ^Ij^Ij 

.4^uJlJ yiJb-^l Bjj^aJ! (x, y) cyJ _i |jj <. OP J jliJuUiJl jlii^JI 






1.2.2 JS^JI 



1.2.1 JSLSJl 



oj J../2.H Jlp L^j jp j^r*^ o^H M t^ilicu 1 .2.2 JSCjJl ^ p, t, v, w ol^^uJl tl^ij oLol Jl^^U 



A(x 1/yi ) 




B(x 2 ,y 2 ) 

iCoL^j cA(Xy y^) 4Ij!^_s 2lla^j ^jJI Af? i 2Lo1jLv^I 3 jj).^>tt 

3/2-3/1 : cr* ^(^2/ !/2) 




. B(3, -5) ol^j ^ j c A(-4, 2) ^ ^JlJI c ABJ aJlJb-)ll Sj^aJI ^ jl 

2u3ijt^pri3jj^ii AB = (x 2 — x lf y 2 — t/i) 

Vl ) = (-4, 2) , (x 2/ 1/ 2 ) = (3, -5) = (3 - (-4), -5 - 2) 

= (7, -7) 

:^JL U-a Ji" ^ ol^j j olJb Ixiaij oik*. JI AB J 1o!JLp-^I o jj^aJl JL>- jl 

A(0, 8), B(-9, -3) (IB A(-2, -7), B(6, 1) (1A 



component form 

unit vector 

linear combination 
www.obeikaneducation.com 



(x 2 ,y 2 ) < (x 2 , l/ 2 ) <£uL^j « (x^ y 1 ) 42iUj2Lla2j <L^L« V jt£ lit 

1/2 ~ 3/1 / 5 ~T * 

| V | =y(x 2 - Xj 2 + (l/ 2 - l^) 2 

|v| = V« 2 + b 2 





*L>JU Jjla ^L>ol 

. B(3, -5) 41,1^ j c A(-4, 2) 4i.lJb ^JJI AE J> Ji^jl 
QnWiyi ^ 2& iwi u^3ta | AB | = ^ (x 2 — x 1 ) 2 + (i/ 2 — i/ 1 ) 2 



i/^ = (-4, 2) , (x 2 , y 2 ) = (3, -5) 



= VP - (-4)] 2 + (-5 - 2) 2 

= V98 -9.9 

✓ |AB| = V? 2 + (-7) 2 = V98 jU c AB = (7, -7) j! ljlij! ^ cuJ^ 

: ^ L U-o Ji' ^ ol^j j <UjI Jb Ixk&S clk«.Jl AB J ji? JL>-j1 

A(0, 8), B(-9, -3) (2B A(-2, -7), B(6, 1) (2A 



: jla ^L^-Lajw lijic fc j a = # 2 ) , b = (bj, b 2 ) jt£ lil 

a + b = (a 1 + b 1 , a 2 + b 2 ) c^^i^ 
a-b = (a 1 -b 1 ,a 2 -b 2 ) c^>^Z^ 
kit = (ka^, ka 2 ) Ljrt+7i** a^jLa Ljjai> 




: y = (2, 5), z = (-3, 0), w = (-4, 1) ol^^uJU Jl U* ^ ^j! 

w + y (a 

w + y = (-4, 1) + (2, 5) 
Cx4~«t<£**i = (-4 + 2, 1 + 5) = (-2, 6) 

z-2y (b 

^2LjU^ C jiai!2btissiUL z — 2y = z + (— 2)y 

= (-3,0) +(-2X2,5) 
tj^L^iA t 0 rtjrt-w ijui ^ L_jj^b — ( — 3, 0) + ( — 4, — 10) = ( — 7, — 10) 

: y = (2, 5), z = (-3, 0), w = (-4, 1) ol^uli & ^jl 

2w + 4y - z (3C -3w (3B 4w + z (3A 







1 1 

f o r\ . 
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(2,5) 




— 




-1 1 
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oL^uii 20 




u — -tt — rr v 

v V 



<^ia*4 4L>JUJ aL>o VI ^juxiu 3JL>> j *L>«1U ^L>ol 




. V = (—2, 3) oUJ| j^iJ <d ^JUI U oJb- ^Jl 4>b1a JL>- jl 

1 



{a,b)\ = \la 1 + b 2 



I <-2,3)| 
1 



OIL 



V(-2) 2 + 3 2 

= ("2,3) 
13 



(-2,3) 
(-2,3) 



Vl3 ' Vl3 

-2VT3 3VT3 



13 ' 13 

.1 j-fc U J 01 J^j .<U*j2j V oUxjI 4J jU ja ^JlP ^ V <~>jJp J^^>- J^> U (1)1 Uj j^^ti 



2 ^ 2 + m 2 



/13/ \Vl37 
V 13 13 




x = (-4, -8) (4B w = (6, -2) (4A 



t i = (1, 0), j = (0, 1) jj^J j^Ji oUjMI j ci jj^J j^Ji oUjMI sji>- jJl L5 ^uJ 






■y 


























2 




























-1 














) 














O 


U'i 


2 


X 



1.2.4«J£2Ji 1.2.3js^li 
1 .2.4 JSLtJl ^ U5 v = ai + b) ojj-s^JI v = {a, b) as^j> (j\ ^ j~*cSS ^^uJl ^Ju* JUj*i~*I t ji^jj 

^aj^ iJLc ^ <^>JL4 = fl(l, 0) + b(0, 1) 

<i,o> = i, (0,1) =j = fli + fcj 



(1805-1865) 
^jUL^La ^jlUjj^TI < ^ r J»ljjJ I 




jjjjl L_kILSLj L«Ji-u . 1 JiLa 
t JJU ^Sb Jajo <^JLp^l 



21 ^yjljLvpTI ^j" (iiptl ^ CjI^" oil 1-2 ^yjJA I 




SJ^ ^11 L5 ^>do a^Jb DE ^sf U c E(4, 5) ol^j ^ j c D(-2, 3)^DE 4>dJl JLlJb ^ cJtf IS! 

a^iji^prisjj^aji DE = (x 2 — x v y 2 — y-\) 

(x lf Vl ) = (-2, 3) , (x 2 , y 2 ) = (4, 5) = (4 - (-2), 5-3) 

j*juu^l = (6, 2) 

a^iji^prisjju-aji DE = (6,2) 
(a,b) =ai + bj = 6 i + 2 j 

D(-3, -8), E(7, 1) (5B D(-6, 0), E(2, 5) (5A 




, | V | COS 0 

1.2.5js^Jt 



i^L U5 i, j sj>- jJl L5 f> 6 io 

iu£\jL*?\zj±ua!\ v = (a, fr) 

= (|v| cos 0, |v| sin 0) 
i,]^^^^ = |v| (cos 0)i + |v| (sin 0)) 




.^2ftl 120° 4Jt>b»Jl AjjIjj c 10 *J^t ^JJI v ^uJLJ 2JlJb-)fl Sjj^aJl Jbv jl 
. |v|, O^^juv^L^u^tjL^yt^jj^aii v = (|v| cos 0, |v| sin 0) 

|v| = 10 , e = 120° = (10 cos 120°, 10 sin 120°) 

cos 12 0o = -I,si„ 12 0» = f =(l0(-I),10(^); 



(-5, 5V3) 











(- 


5 A 


i i 
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0° 
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ajjIjJI ^Li IUp c v = (-5, 5V3) « (-5, 8.7) jL £2>utt 
J£JJ1 ^ U5 120° ^ x jj^J ^^Jl oUJ^I ^ v 1^w2j ^11 

|v| = V(-5) 2 + (5\/3) 2 = 10 ✓ 



|v| = 24, 0 = 210° (6B |v| =8,0 = 45° (6A 



5Jl>> ^Jt <L>bL4 
v=(|v| cos0, |v| sin0) 

u = (1 cos 0, 1 sin 0) 
= (cos 0, sin 0) 



Jj>lj x j j^-<J o> j^Jl oUjMI v = {a, b) a^wJI oUxjI ajj! j ^UoJ tj^Coj ^> (1-2.5) JSLtJl ^r^J 



. tan 0 = - j\ ctan 0 = ) V ) Sm ^ ibUJl 
a J v cos 6 - 




r=<4,-5> (b 



p = 3i + 7j (a 



dUo^ti 2ujij tan 0 = — 

-5 



oujtfi 2ujij 2a^u^ tan 0 = — 



a = i,b = -5 tan 0 



4 

^tan-(-f) 
0 « -51.3° 



a = 3 , = 7 tan 0 : 



0 = tan 



-1 7 



0 « 66.8° 



c 1 .2.7 JSLiJl ^ Li" c^l ^1 g^l ^ r if Uj 
0 « 360° -51.3° = 308.7° 



US' lljij 66.8° ^ p a^uJI oUj! ajjIj j! ^\ 

. 1.2.6 JSLUI 



(-3, -8) (7B -6i + 2j (7A 




t 5 m/s ^pj^vo ^USU o j£ L*J ^ ^ j* j-ojU- ji * 3 
t^Pj^Jl lUa^o jl>- jl £° 40° t 25 m/s 4Pj~j S jiOl ^ 

v 2 o 4^iJ aJIjl^^I oj j^JI j j5J j . (5, 0) ^ 
v 2 a^ia^yi 2 jj^ii v 2 = (|v 2 | cos 0, |v 2 | sin 0} 
|v 2 | = 25 , 0 = 40° = (25 cos 40°, 25 sin 40°) 
■K^ntL « (19.2, 16.1) 

. r <Lp j^Jl aJl^^o 4^>tio J^xi] -ijj^- v 2 t ^j^>zi^]\ £**>-\ 
2ul^>wcJi <L>JLa r = + v 2 

^^iil = (5, 0) + (19.2, 16.1) 
= (24.2, 16.1) 

oUJl d j&j . |r| = V24.2 2 + 16.1 2 « 29.1 Us^Jl 4^ J jt 

(a, &> = <24.2, 16.1>c^ 1 tan 0 = | tan 0 = 

^^i^llujjl j^jl 0 = tan -1 ^ 33.6° 

.^diVl ^0 33.6° lg-w-Li Ajjlj ^is^J j 1 29.1 m/ s ^ 0 ^SGl aL^2^ jl ^1 




JlP j^p oUxjL j^J ^ ^J^J jj^ap^ eiJl?xj :«_2JJL>0 (26 

j^Jl (j j>*j* oUjLj ^yU jLj aJlp yjjj 1 5 mi/h £pj^«j ^kLlJl 

(5J11*) .3 mi/h 

.^j^ JJ^^UlJJ ^*JL (b 

|v| = 16,0 = 330° (28 |v| = 12, 0 = 60° (27 



|v| = 15,6 = 125° (30 



|v| =4,0= 135° (29 



(7jlio) :x 



-2i + 5j (32 
(-5,9) (34 



3i + 6j (31 
-4i-3j (33 



oUjU 85 mi/h U jIjiIo ^p^ ^Ij^JI j • 600 mi/h 

(8J13U) .S59°E 




.SjSllaJl jLv^j oUJl AjjIj Jl>-jl (b 

oUJ^L 480 mi/h UjUk S^lt ^ i^U^^^U (36 

^Ja^J 4™JLj o jSlkJl ^P j-wo 4Ju^>c-o jU ^LjJl ^-^JJ • N82°E 

. N 79° E oUjU 518 mi/h c^J\ 

. j-<Ji 1 JjSi ^Jjt<*J *>\5wi (3 

?L^U^Ij ^LjJl ^Pj^ jlJiio U (b 

jIp UlT ISJj tAB = CD jl cJi c^l£u Utf ISJj j] 

A(3, 5), B(6, 9), C(-4, -4), D(-2, 0) (37 
A(l, -3), B(0, -10), C(ll, 8), D(10, 1) (38 



(l,2jtfiwi) iJ^L* 
A(2,-7),B(-6,9) (2 A(-3, 1), B(4, 5) (1 

A(-2, 6), B(l, 10) (4 A(10, -2), B(3, -5) (3 
A (i'" 9 )' B ( 6 'f) (6 ^(2.5,-3),B(-4,1.5) (5 
J^jU c f = (8,0), g = (-3, -5) , h= (-6,2) jlS- IS! 



f + 2h (8 
f-2g-2h (10 
4g-3f + h (12 



4h - g (7 
2f + g-3h (9 
h-4f + 5g (11 



^Js> 4jibj>e^Jl (^jiJl jj! -kk^o JuojCUvJ j^IjJ^ (13 

j^Ip jJj^J ^Js> j^JI jiJi oUil -kk^Jl Jio^j -^-^r 

(3 jeu) .jjL-bU 




170 N 



t J-^Sfl *&2JLi ^ JiiaJl jLj ^1 olj^Jl 4JaiJl j! j^Ip! (3 

.JjL-bU JikJl 

v = (9,-3) (15 v = (-2,7) (14 

v= (6,3) (17 v= (-8,-5) (16 

v = (1,7) (19 v = (-1,-5) (18 

(5Jll«) :i,jSw^^JI 

D(9, -6), E(-7, 2) (21 D(4, -1), £(5, -7) (20 

D(9.5, 1), E(0, -7.3) (23 D(3, 11), E(-2, -8) (22 

D(i 3), £(-4,1) (25 D(-4,-6),£(9,5) (24 



x l*J J^>- jU t (4y)° ^ (x, y) 0 UJl ajjI j culls' IS! * JL>J (46 

. y aJVju 

a= (x 1 ,y 1 ),b= (x 2 ,y 2 ),c= (x 3 , y 3 ) jtf ISI ijU^j 

a + b = b + a (47 

(a + b) + c = a + (b + c) (48 

. L5 2 5 2>- ^Jip fc c fc (a + b) = fca + fcb (49 

<L5 Li^ ^jlp fc cLj>- 1 1 fca | = |fc| |a| (50 



1.5N UjIjlIo Sjij ai*o i^^^j juj>«^ /» jij jJLnlaVt^^ (51 

(1-1 (j^jjd!) .Lgj Ala-woijj 

jli .^jVl ^k>«< 52° Ajjlj ^-y2-> (j^jUl jlS" \i\ (a 
78° L^-^Li ajjI j £w2j J t L y2jbJl a^j>c^ (b 

(1-1 ^JJLll) 




|p + 3n (53 
p + 2n - m (55 



n 



-m (52 



m-3n (54 



? (-3, -4) ol^j j c(2, 5) olJu ^a2j ^Ul a^iJI U (56 

V82 C V2 A 

Vl06 D V26 B 



cuJlp ISJ jjUc^JI dJl<J! a^Lwo U (57 
?PR = RS d\ 




18V3 D B V2 C 9V3 B 9\/2 A 



b) 4s*Z+}\ Jlo^l~oL ^JCJfc JSC^ ^^dkSUj :oL>ixajl (39 



JAF'G'H' J\AFGH 

(-3, -6)a^uJI J^c^USI (b 
6lo jLi c AF'G'H' 
<6jj^j<.AF'G'H' 

. AF"G"H" 



.yJ\^\J\b 






\y 






F' 
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•J 
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F 












A.' 
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. AF'G'H" J\ AFGH J^cJ ^11! 4^uJl 3 i- (c 

V37,(-l,4) (40 
10, (-3, -7) (41 



1000 N^ 2 ^ 1 



700 N 



lL^>zji Jb>-jl (C 

( j^l*5' j^jl 0L0I ^j^^Jl (j-wOJ C (J^^° ^ J^-^^ 




ULsJl j-lSliull LjljLg^ JjLojl4 



jIj 4^x^> 4j^U-« c^iS'li t^Jljio ^^Jio a, b jlS" jj-jj^j (44 

.a, b 4i%Jl 

I 

J^Jl (wls^i tOiJb AJaij j c4>clo J CuJaP) \h\ : j-Jj-lJ (45 

Jj>*-<Jl !^LijJ) .oLgJ ikaj J^j (1)1 c j^ < ^ ^La^JJ ^^ji^J! 





A(a 1/ a 2 ) 



Dot Product 

JJcjJl iJjfc uL> .<OJ^>t>J 4iLwvw« ojL^ ^iAj J jJ^oJl 



£p jJl ^ a, b jlJubcuJl jLf^iJl dLjJ jlS" ISI .ol^uJl Jlp AilU 
. |M"| 2 = |a| 2 + |bp *J\ ^j^lii 4j^& & JU; dJbls .jjW-J^ 



.L>^La j^l-^j^u |BA | = \j(a 1 — b 1 ) 2 + (a 2 — b 2 ) 2 

^jjaji^oj^. |M | 2 = — b 1 ) 2 + (a 2 — b 2 ) 2 

^i^Vi^iiu \BA | 2 = a 1 2 — 2a 1 b 1 + b : 2 + a 2 2 — 2a 2 b 2 + fc 2 2 

^uuj^j i .> jjl>j i ^-l^ju |BA | 2 = (a 1 2 + a 2 2 ) + (??i 2 + b 2 2 ) — + a 2 fc 2 ) 

|a| = \ja^ + a 2 2 , |a| 2 = + a 2 2 , 



|M|=|a| 2 + \b\ 2 -2(a 1 b 1 + a 2 bj 



|b| = V^i 2 + *> 2 2 / l^l 2 = + ^ 2 2 



+ a 2 b 2 = 0 Jaisj ISUObsilSo. |a| 2 + |b| 2 - 2{a 1 b 1 + a 2 b 2 ) c |a| 2 + |b| 2 ^JjLJI j! Ji^ 
i J&-\ jJl c-jj^Jl Ijijj c a • b j^o jJL 4J j^jjj c a , b ^^^uJL! ^^U-IjJI j-^aJl + a 2 fr 2 j^^i ^J^Aj 

. a dot b ljL^>-l Ijij j\ <.a,b ^^>tiJL] 



: cPVl^ a = (a lr a 2 ),b = (b^ b 2 ) ^ c^ ui l ^yJL^ijJl c-^j^t uaj^ 
a • b = + a 2 b 2 

r^^^Lol ^^Jb^lJlil ^Jj^Jl Jw?^ l)U tOlf^uJl ^gip ^j^a^ ^-Ap ^ ^Jj-s^Jl j 2^»j>Jl ^jlJu^J 4j| Ja^*y 

JUjj .IJi-^? Jl^-IjJI U-^j^s^ J-s^U- jlS" ISJ Ja^5 j Vs\ <.{j£jicup jJz> jL^>ti« Xobcoj .L^pxio ^^-^J j ISj-p 

. jIj^jIxlo jl^»cio : jup ^^L^-l jJl U^jj^> J^ 5 ^ oi^^ cl^^ 11 ^ 



. a • b = 0 jl£ ws Ja-d^ j iji ((J-jjloLlLo a, b ^ujJl^ii j^t£ 



dot product 
Orthogonal vectors 



vector projection 
work 
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cjL^>juii 1 jrm^tt 26 




u=<2,5),v=(8,4) (b u=<3,6),v=(-4,2) (a 

u . v = 2(8) + 5(4) u • v = 3(-4) + 6(2) 

= 36 =0 

jj& U5 ^Jubdo u, v jU tu • v / 0 j! Uj jjfe U5 jlJioUio u, v jU t u • v = 0 j! Uj 

. 1 .3.2 J5sJLJ| ^5 j-o . 1 .3.1 J^wJl ^ jjo 

u = (-2, -3), v = (9, -6) (IB u = (3, -2), v = (-5, 1) (1A 



:IxLxu L yaj\ f^t-^t I jla ^LuL*JL>. bjui fc jlS j tu>l^*JL4 U, V, W CuiS li! 

U«V = V«U 2lJ!ju^I 2u^L>J1 

U»(v + w)=U»V + U»W ^jj^U) 2u^Lx 

fc(u • v) = fcu • v = u • k\ l^ 2 ^ ^j-^ 1 2u^^ 

0 • U = 0 ^^f^ttt 4j>JUJ< ^ ^yi^tjJt Ljj^iall *U-^L>. 

U • U = |u| 2 <L>JL*J1 ^yJL^IjJI c-jj^I ^ju 2L3MjJI 



U • U = | U | 2 jtOLol 
U= (l^, M 2 > jl^^t 



(u\ + ll%) jjLv ^ 2uL£lL = |^ (j^ 2 + W 2 2 ) ) 



43-45 2ULltuVl ^ ^jVl o^liJI L> -a5L-a>JI jjfc j^j t_3j^u 





. a = (-5, 12) J > iU,)l * JU-LUI V ^JI J^-l 
. |a| = Va • a jU t |a| 2 = a • a jIUj 

a = (-5, 12) | (-5, 12) I = V<" 5 / 12 >-(" 5 ' 12 > 
,u,,„ntL = V(-5) 2 + 12 2 = 13 

: olf^lJl y> Ji" J^i? ^JWjJl c-Jj^aJl J**iJ 

c = (-1, -7) (2B b = (12, 16) (2A 

" tlr SU :1 j . 0° < 0 < 180° jl c 0 < 0 < 7T 01 ^ . jjU-JI Ji^Jl ^ ^Li 



27 ^Ijdl^j^all 1-3^jJLlt 





a-b 



a| |b| 



: jia « jslui ^ US cdi4 ^^l^i a, b, b — a jt£ lit 
^uuice^o^ta |a| 2 + |b| 2 - 2 |a| |b| cos 9 = |b - a| 2 

|u| 2 = u . u |a| 2 + |b| 2 - 2 |a| |b| cos 9 = (b - a) • (b - a) 
^ijji^j^^^jjiii^u* |a| 2 + |b| 2 — 2 |a| |b| cos 0 = b»b — b»a — a»b + a»a 

u . u = |u| 2 |a| 2 + |b| 2 - 2 |a| |b| cos 9 = |b| 2 - 2a • b + |a| 2 
^ J i*ii t >«|a| 2 + |b| 2 rj i^ -2 |a| |b| cos0 = -2a»b 



-2|a| |b| ^^jJaJi 



cos 9 = 



a • b 

|a| |b| 












1/ 


































<- 


4, 


3) 


















(6,2) 






V 






125° 




















u 












O 











































































:jl Uo JS" ^ u, v ^^^^uJI 0 ijljJl jJJ JsrJ 
u=(6,2),v=<-4,3) (a 

U • V 



^^2UjlJJI COS 0 

u = (6, 2) , v = (-4, 3) COS 0 

4*^\Jj± il jjL4*^^\jJ\^ J ^\ COS 0 

Ja-mullb COS 0 



(6, 2) .(-4, 3) 
|<6,2>| |<-4,3>| 

-24 + 6 
ViO V25 
-18 



ioVTo 



0 = COS 



-1 -18 



10V10 



125° 



.o*>u! JSwJl ^5 US' cllji; 125° jjfe u, v ^ ajjIjJI ^Li <1)I ^ 

u=<3,l),v=(3,-3) (b 

^g-^la COS $ 

ll O, I) , v (3, -3) COS 6 = 
<L>JUJI J^ls 'p^VM (jLj-l-Jlo^iall COS 0 = 



|U| |v| 

(3, 1) ■ (3, -3) 
|(3,1>||(3, -3>| 

9 + (-3) 



10 Vl8 







y 






























































X 


(3,1) 




























o 




































































(3, 


-3) 


















1 







UL COS 0 = 



V5 



0 = COS 



-1 1 

V5 



63° 



.jjU^Jl JSC^Jl ^ LS tlljil 63° jj& u, v ^ JjjIjJI <l)l (jl 

:Jl\^^£Jxi,x l j^ s ^i\ 0 ^LS a»-jl 
u = (9, 5) , v = (-6, 7) (3B u = (-5, -2) , v = (4, 4) (3A 



5 JLabilqJt ljI^aTl^JI 

{jjl$>£l41 JLSjj .90° L^ g J L u 
. 180° j 1 0° U$iu ^jLP 1 



JJb>J diJliColj oT 1-1 ^ jjJl ^5 CUJLaJ *L>i2«Jl < 



(V^ U 




u 



j < U ^L&ju* W^, W2 jLS j i^ujJlus j_^>ul>j U, V jl£ lil 



W t = 



W 1 LulSULs jte < V 4^>JUJLI W 1 jl Uj 
:^Jb US |W 1 | JL>J fUUI c^vj < W lA W 2 , U A^M^bl ^jJI ^bjljil 



cos 0 = 



M 



|u| IvIiLLjl^a^jJalliKoj^ |u||v| COS 0 = 4»f"|v| 



Kl 



I u I |v| COS 0 = U • V . COS 0 = 



M M 

|w 1 | ^I2U^JL J>JL 



u-v = |v| |w t | 
|wj|=- 



M 



Wi = |wil*v* 

U • V V 



U » V 

M ' 



M |v| 



/ U • V \ 



. V 42*1*AJ "^13.0^ \ 




V ^^ic U <Vtrtt«4 ^ L>ol 



Lo-Awl>-l jJwUl*la j^^>&la Oj JLp u ^S'l pi c v = (5, -5) JLp u = (3, 2) ka. 0 Jb>- jl 



. W 2 JL>-jl 2 
, U = W 1 + W 2 d\ Uj 

w 2 = u — w 1 jU 



w 2 = u — w a 

= 0,2) -(I -I 

5 5 
2 , 2 



(3, 2). (5, -5) 



1 1 



5 5 



1(5, -5>| 2 
J) < 5 ' - 5 > 

I _I 

2 , 2 



1 1 



(5, -5) 



U = \2 ' ~V + \ 2 ' 2/ c 1 - 3 - 3 ^ ^ ^ Wl = \f' "f V ^ U ^ 01 ^ 
jjJ»L^i« j^^j>6i« ^_o->- gJU 0 j j^/? Jlp u ^1 ^ 4 v = (8, 5) Jlp u = (1, 2) JaJL^ J^jl (4 

.V ^Ip U Jai^> 







\y 






— ? N 


_ 






















0 






-w 2 












w l 


























































































































1 1 1 1 



1.3.3 js^lt 



29 ^IjJI^j^al! 1-3^jJLll 



.^1 JUJl ^-s^jJ 




JLp u ^ c v = (2, 6) JLp u = (4, -3) kH. o jl 

. V ^JLp 11 Jal^o 

JlP V c JlP U Jal^wo jU |jj yLo U, V t ^> 6 lJl AjjijJi jl Ja^M 

1 .3.4 JSLiJl J 

. V JlP U Jai^j Jb>-jl 1 ^j^Ul 

(4, -3). (2, 6} 



. w 2 Jb»-jl 2 

: jU t u = + w 2 jl Uj 
/ 2 = u — w a 

= <4,-3>-(-i -f 



9 _ 3 
2' 2 



w, = 



1(2, 6>p 



(2,6) 



2/ > j J 5^jcW 1 =\--|/ -|) j^V^uJal^ j! ^! 

Uj^jl^I ^jJubcu ^^^-g-^ 5 £*^r ^^-^^ u »w*iS'l |»j\v= (6/1) <^p u = (—3, 4) JaJLw^ Ji>- jl (5 

. V JlP U Jai^o 



mIjU ^JIp li jJCw^? ^iJu c^S" ISJ :^Al«i . v oUjL o jJLil oJl& ^oL> Jju_> v Jlp u JaiLwo jU tSjS u 4pxi<Jl jL> ISJ 
. v oUjL <j jOis^l ^iJu ^yJl o jiJl JlUj v u JaiL^a jU t 1 .3.5 Ji^Jl ^ L5 u UjlJui* SjJL v oUjL 

"1 




t 30° ^y&Vl Jwwoj ^JLp 1000 N IgJjJ a jLwo ^iij : LjIjLlu/ 

S jill j . F = (0, -1000) cLgJ ^jSfl s ji SjLJl jjj 

^^Lp F JaiLwo JL>- jl t -W| ^ j JjL»*>U a5 ^>Jl j^j ojL^i £-<J <uj*>Ul 

.^fij j^jJl oL>cj1j V o J->- j As^La 
oUxjL V oJ^-J 4j>tlo JL^-jI 1 ^jt^^tt 



0 j |v| 2a^ju v *L>jLai 5 jj^' v — ( I v| (cos 0), I v| (sin 0)) 



| v | = l , 0 = 30° 



= (I(cos30°),l(sin30 0 )) = 



V3 1 
2 ' 2 



|v| = 1 Sjl^j *l>jl« vjV 



= (F • v)v 



-my 

= (F • v)v 

; = ( o,-iooo>,v = (f ,l) = ((0,-1000) .(^,i))v 



^IjJI^j^aJI jl^jI = — 500v 

^UjikJl o yS\ j\Ma jU <.oJo- j 4j>tlfl V j! Ujj . 500 V j\ t — W 1 = —(—500 V) ^ AjjikJl o jiJl j j£i 

.^^JIoUjL500N jj^ 

ojiJl jl^j! . 60° ^jl^ ^ jJu>^ ^ j^JJb^J^ (6 

.liLS^^I s jS JUaI 80N IL, A.yJlj ^^1]! jjj j!5 IS! cJi^bU 6^y^l <y <o*JI ^3^1 







■3/ 




► V 


= ^9 ^ 














































































































w 






w i 


X = 




,- 


-3) 
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1.3.4js^Ji 




oL^UJI 1 JrnMt 30 



^-~+>- Jp o Jiy* o ji F ojlS" ISU .0 ji ^p ^>LJI JJcJJl ^jLvl>- ol^^uJl JaiL^o Jp ^ ^>-*yi oULJaill 
jIjl^ ^jL F y> giUI W JJLtJl jU c ABJ tjj* F cuJl^j . olb! JSLtJl J U5 B J! A ^iJ! ^ a&^i) 

. IV = |F||AB| jhB JI A ^a3[~J\J\jjjJl*F 



.DJL 



)w 1 



A 



JL*iJ dhSUj cjjU^JI J£l)l cB JI A AkaJl ^ 

. AB JlpFJaJL^ 



|w, I = |F| cos 0ijJ .cos 0 = 



ji.t.ti.ua.^s.tMa W=|w 1 ||AB| 
|w t | 



|F| 



|F| \AB\ cos 0 = F • AB lal < cos 0 = F '^g 

|F| |AB| 



= |F| (cos 0) |AB| 
= F-AB 



. AB ^jsxiJl 4iLw<Jl j t F olill 0 jiJl ^ jL>-lJLil ^jj-^Jl ^U^jL JJcslil IJla t j^ < ^ ^' <-£' 




45° 

dJL^d J ^>JL J jJuJI JJL^JI J^- ji . jjb^JI JiC^JI J US' 
. (iil&^ll 3 y JUaL) 10 m SjLJI 

. JJullI JaJL^o oJlpli J^jiCL^I 1 wUiJjlaJl 
j-fc AB Jp F Jai^wo jl^ 

. 10 jj* Aff 4iL^Jl jl jl^j c w 1 = |F| cos 0 = 120 cos 45° 
jiuSJi^g.gajuiia W=|w 1 ||AB| 

o^^ju = (120 cos 45°)(10) « 848.5 

. Ji-iJU JWjJI ^>j^\ SJipIJ 2 2L2jjIaJl 

: oU>J*yi ajjIjj co jill jl ^J^Ju F 4^>ti<Jl 0 jill aJIj^^I ojj.,/2.11 
. (10, 0) ^* aslLJ! 4^uJ o*lJb-)H Sjj^ll . (120 cos (-45°), 120 sin (-45°)) 

Ji^JLl ^IjJI l-jj-^J' 5jl^L5 W = F • AB 

= (120 cos (-45°), 120 sin (-45°)) • (10, 0) 
^uii = [120 cos (-45°)](10) « 848.5 

.0 jLJl ^iJJ ^ JJc^Jl 848.5 J JJlj jj^tJJi j! <J\ 
^ Li jlS" \s\ .25 N Ujl Jul* ojJL aJLj^S' 4^5Cj ^*I^J ^iJu t 1 fl-tlaJu (7 

4jJu ^ jJl J j^JU JJcstJI jl>- jU 1 60° ^jVl j ^-~^<JI ^IjS ^ ajjIjJI 

?6 




31 ^IjJItjj^aJI 1-3^jJLlt 



ojjj 1.5m 4iLwQ JuU ^jg.* ^JsA !>L^ 3 **LjJ^ (21 
cJjjLb 4JJlj ^ jJI J j^JLj JJcJlJI jIjlIo ji>- jli t25° ^tj\y> ^^^1 




U-o JlS* ^1^*0 11 4>ei<Jl wUUj L^>tio A>-jl 
(-2,-8) (22 
(3,5) (23 
(7,-4) (24 
(-1,6) (25 

£-^jJl ^ ojljjJl 4Jb>^Jl ^ r 4^uJl jloUj *3jlj.a3JL>^ (26 



.o jjIJlII J?Uj ^ Xs> V 4^L-<Jl 4Pj~Jl 




Ujl Jul* j aijIj L^Pj-wo j 1 20 ft 4JU0JI ^iai ^Jupj djb c>\£\$\ (a 
^LaI! ^> jJl ^ r 4^ul) j^Jl ^yjJl ^iS'li . 40 ft/ s 

^3 Lo^j J^>- jl ^jj jUl j^jJl ^j-w^- jjJi JLj^I^Lj 4P j^Jl 

SI , 

v = (3, -6), u • v = 33 (27 
v = (4, 6), u • v = 38 (28 



UlS' 1S1 U-o Ja>w tv, u ^£>6i<JU ^JL^-IjJI Jw?l>- -^r jl 

( 1 Jtl*) .V jl^JUUl. 

u = (3, -5), v = (6, 2) (1 

u=(9 / -3) / v=(l / 3) (2 

u=(4,-4),v=(7,5) (3 

u = Hi + 7j, v = -7i + 11 j (4 

u=<-4 / 6) / v=(-5 / -2) (5 

^jjP Jlp! u = (406, 297 ) a^uJ! JL * u>ujil Cuj (6 
v = (27.5, 15) <b>ti<Jl JiU->j t j^^- 4 ^ ^j-^J^l < *-*i3 (j-* Cjt^^* 

( 1 JfcLa) ^Jjdl Js> ^ oj^Jl ycw- 

. u • v j^-j! (a 

.4JLw<Jl (jLw- ^ a ^jiii ^ cJu^^ ^1 a^tJI jJLi (b 

( 2 Jll«) . Ja^Jl 4>dJl J ib^)l H JWjJ! yj^ajl J^c^-1 
r = (-9, -4) (8 m = (-3, 11) (7 

t= (23,-16) (10 v= (1,-18) (9 

gjUl ^jJ3 j U-o Ji' ^ u, v ^£>d<Jl ^ 0 ^jljJl J^r jl 

(3JH^) .o^ipj^^y^Sl^l 

u= (0, -5),v= (1,-4) (11 

u= <7 / 10) / v=<4 / -4) (12 

u= (-2 / 4) / v=<2 / -10) (13 

u = -2i + 3j, v = -4i - 2j (14 

c!lx>t^ ^i-^ti^l U-^-<^^ : ^jhu& fijJ>%A (15 

^jJl JjjiaJl ji<4u = (3, —5) 4^uJl jli" 1S1 .^Ja^ 

t^^^j aSsJl- (^JJl (jj^iaJl ji<»«j v = ( — 7, 6) a^juJIj tt^-l^jj 

(4, 5 j^lWI) . V ^JLp U ka.......o 

u = 3i + 6j, v = -5i + 2j (16 

u=(5 / 7) / v=<-4 / 4) (17 

u = 6i + j, v = -3i + 9j (18 

.u= (2,4),v= (-3,8) (19 

J^j ^v\?** ^Js* 0 j;^w2Ji A^>-l Juj>^ ^iJu { Jl^tai ^Jij^ (20 

1 60 N iSLa j UikJl jjj jlS" 1S1 . 15° *ij\y> ^Sfl ^y> 
0 ji JbjfcJ Ji-^bU (j^/jJ^/l j^j ^j^l ^»j*^l 0 jiJl Jl>- jli 



CjL^>JUil 1 J irthU 32 



JlP (1)15 U^jI jlp J^aJ j£] j .(u • v) • W = U • (v • w) 
.^jyL^> jJ^ l ^+g>C^S ^JbMjJi <^jj.,^H J^xj c-iLS" g-s^J ct^l (42 

cU = (u^u^), v = <v lA v 2 ), w= <w 1 , w 2 ) atflSJ t4 j^>J 

i^Vl ^ll^-ljJl <~ij^\ i j^aj\^a>- CUoli 

u • v = v • u (43 

u • (v + w) = u • v + u • w (44 

fc(u • v) = fcu • v = u • fcv (45 

'90° (jjL^u, v^^uJI ajjIjJI cr -LijlS'ISI *<jIa>j (46 

jS> {j+^^La AjjijJi oJLPli JU^I^U U • V = 0 (1)1 cuJli 



jl^jU 4 a = (10, 1) , b = (-5, 2.8) , c = <|, -9) jl cuJLp lij 

(1-2^jjJI) : t ytU^^S' 

b - a + 4c (47 
c-3a + b (48 
2a - 4b + c (49 

(1-2^^1) 

-i-3j (50 
(-9,5) (51 
(-7,7) (52 



? (-9, 0) , (-1, -1) o^uJl ^ SyljJI ^LS U (53 

0° A 



90° C 
135° D 



45° B 



it^ c r JL ^-l U. £ti c s = (4, -3) , t = (-6, 2) jlS Bl (54 

? r = t - 2s 



(-14,8) C 
(-14,-8) D 



(14,8) A 
(14,6) B 




i^Jlt^jx^j :2la/jJU (29 

JJu IS! .100N U jIjlIo Sjij 4^ jJuJl 
c 1747J ojIjlIo ^JlkJl 

o ji JLoJ^lj) ^yb^lj <»_^j>cwvJl o ji 



jl (.OwUU^j l^j jS <1~>- y> Ji\j U^> Ji' ^ olf^uJl £jj Ji' 

. Louis' j j-wJ j\ c4jjl^la 

U = ("f f)' V=(9 ' 8) (30 

u=(-l,-4),v=(3,6) (31 
^Jl gjUl y jS t jrl Ji' ^ Ji' h*W j-^ ^rJ^ 

u = i + 5j, v = -2i + 6j (32 
u = 4i + 3j, v = -5i - 2j (33 

4sL«» CJ\ j 16 kg Albs' ^ UI <u>4 ^1 jlkLo J^^ : Ji^ (34 
^ j jjJl o ji ^UoJ ^j^-^ cuJip ISJ . 0.9 m Ujl Jiio 

?4^I ^1 J^>J jLkLo JJlj J^tJl <. 9.8m/s 2 ^jLJg 

.0 jJiS- ^ J jil ^} ^^^^ ^ 

oL.Li j^j! cvlJt. ^jjj (2, 3), (4, 7), (8, 1) J*UJ1 jLi (35 

IoJ j^- jU c u, v ^>ciJI ^ 0 ^jljJI j u, |v| cuJLp ISI 

u = (4, -2), |v| = 10, 6» = 45° (36 
u = (3, 4), |v| = V29, 9 = 121° (37 

9° ji^iUj J^»j ^W>*> ^^Ip j j5w> 4JU> QjU^ ^-^> ; lj)jLuu (38 

ojLwJl d)jj ^io cjuol jiil o ji j-p 4^>jU 275 N j ca^j^I 




UbJl j-4Sliull LjljL^4 JjLojl4 



^ jLojijJl cJli" j c^jjplli aJ*^ ji<^ |d|, |e|, |f | cJli" ISI 
. 4^jli j j5i (1)1 d , f ^jjijJi c^^l^ e , f d , e 



33 ^Ijdt^j^al! 1-3^jJLlt 



1 -3 ^| 1 -1 <>t>«JUdN J 



Q(l, -5) ,R(-7, 8) (12 A(-4, 2) ,B(3,6) (11 

:i>-jj ^jJI gjUl k-<^S j (.u, v j^jj-tiJI 0 Sj^I^JI Jl»-j! 

(1-3^010 

u=(9,-4),v=(-l, -2) (13 
u=(8 / 4),v=(-2,4) (14 
u=(2 / -2),v=(3,8) (15 

i jJial4(>4jLd».( (16 

£J -UUi,u=(2,3) / v=(-l,4) / w=(8 / -5) 
(1-3^.^1) ?(u«v) + (wv) 

15 C -2 A 

38 D -18 B 



(4, -3). (7, 4) (18 
(3, -6). (10, 5) (20 



(2, -5). (4, 2) (17 
(1,-6). (5, 8) (19 



30° ajj^j t 25 N Ujl Jul* ojJL 4jjP Ju^I ^j>^vj * (21 




150 m ^uyJl ^j>^ ju^I 4JJlj ^JJI JuLtJl jIjlIo U (a 

Ju^l j c 40° ^Vlj ^yJ! £iji> ^ ^jljJl ciJlS' IS! (b 
j) jS\ ^kJ) <J-^> tL^vij o j^Ljj tL^vij AiLv^Jl ^jj^i 

.dJbU-l^i ?JiI 

u=(2,4),v=(l,3) (23 u=(7,-3),v=(2,5) (22 
u=(-l,4),v=(-6,l) (25 u=(3,8),v=(-9,2) (24 



(1 




UjlJuL* 0jJL> JlL>J| JlP 4^J>j ^J>^vJ Jjtfj^ttt (3 

tSj&Vl a^^JI ^ jIjlIo j^j! .^Sfl 35° ibjljj 50 N 

(1-I^jjJI) ,1c - 3d 4^uJl JiJS^^jl (4 



( 1 -2 ^ jjJI) . i, j BJb- jJ! 



B(10,-6), C(-8,2) (6 
8(^-10), C (14, 10) (8 



8(3,-1), C(4,-7) (5 
8(1,12), C(-2,-9) (7 



^ 8(2 , - 1) j colJu HaZA (—5,3) 

(l-2^jJLll) 

(-4,7) C (4,-1) A 

(-6,4) D (7,-4) B 

IjLo s^LoT ^ 4lwJl oUjL JlJM j jj^j j2Lio/3j^ (10 
ajjI^j 8 m/s o ^ e-j (wotLJl lx^jj ^j- 4 j t 2.5 m/s 
(1-2^^1) .^iVl ^o36°l^Li 

8 m/s ^J© 

2.5 m/s 



oL^uji 1 jrn^rt 34 




Vectors in Three-Dimensional Space 



*L^iJl ^ t^y iJb-Nl iS y-^^^ ^ oUJI iWjb JLju ^jjL^aJl oL>j| 5*k>cZj 

• ilxj^l ^y*^! *L/2iJl 4^>tl<Jl j» j^-<2^ ^ ^ *^ C c£ j^-^<J^ 

^ jUJ^Lio jlJiUl y jj^Ji j x jj^Jl Ljfc ^jJuUia ^Ijlpi aI^Ijj Ji^i> 

. J-s^Vi 4J2J2J ^yj-wJ ^ia^ 

Z j^^t^Jl Ij j^>s-« ^ ^-!> . 1 .4. 1 Jt5sJLj| ^ J>SsJLlJ Uio-p j^)g7 oj j,,^) 

j j^<J\ • 1 .4.2 JiLtJl J yt X j>c-<Jl j^o ^ JuUjj c J^?^l 4iajL> j^j 

t X y jlww<Jl (j^j^fi J^ 2 ^ J^*d ^-"^ c 0^*^^ c)^c^*"~^ 8 J J *L/kaJl JU^^I 

. 1 .4.3 JSCjJI J>l«S yz <.xz ^ji^Jl jl jl Ju>Jl jLjj 





2 J 






< r 








o 


y 










1.4.2 JS^J< 1.4.1 js^li 

Z j j^JJ Ijjl y> JjL-Vi j! tJlpbU li |ticll/(j jl^Jl J (x, y) 



AkdJl *y jl jIp (.AkaJl oJla Jio j .(x, y, z) ^L^s^>Ji ^Ijlp^I ja i£ j> oL^t ^L^iJl J Ak&Jl Ji<J 




(-2,4,-5) (b 

SjUM ^-s^^ ^y c5 j^-<J^ ^ ( — 2 , 4) 

Jl^!>U CjI Jj>-j 5 Axj ^s> a\sc\ ^3 t<u^ll« 

tZ j^px^Jl oljlj^jj tL^j^-si'j ^gill ojLJ»^l 



(4,6,2) (a 

tA^llo OjLj»| ^-S^J^ ^y (S jlvw<Jl ^ (4 , 6) ^yS' 




(-2, 4, -5) 




(5,-4,-1) (1C 



(3,2,-3) (IB 



(-3,-4,2) (1A 



ilxaJjtA ^LjuVl ^yjLtUI 

three-dimensional 
coordinate system 

Zji>^l 

z-axis 

octant 

ordered triple 
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^hjii j t4iLvw<j! ^UoJ *Lk<jJl ^ < 




A(x v y v z 1 ) r B(x lr y lr z 2 ) jnU^.t l ^ iaUl! ^^Wi 
AB = \I (x 2 - x a ) 2 + (y 2 - yj 2 + (z 2 - z x ) 2 

1 



f LkoJl ^ A^-iZlu^ ' SualU jjula^J j-U *t2Lu^Jt 




jllva^JI cJllio ISI .4j*^>- 4jAjJ? jJ^Lo 3j^JJ J^^i 

dJii" j c(70, 92 , 30), (10, 12, 50) ^/JafrJU 

^*l*auJl ^j^J 4JLJLJI Jji? JL>-jl (a 



^iwio^ta AB = \j(x 2 — x 1 ) 2 + (y 2 — y 1 ) 2 + (z 2 — z x ) 2 

(x 2 , 1/ 2 , z 2 ) = (70, 92, 30) , (x v y v = (10, 12, 50) = ^ (70 - 10) 2 + (92 - 12) 2 + (30 - 50) 2 

,U,,„ntb « 101.98 

.^L^Jl iajjil £>y£ 102ft 4j j}& ^1^>J LI fj\ 

M = l X l + X 2 Vl+Vl Z1 + Z2 

tej, 1/2, 2 2 ) = (70, 92, 30) , (Xj, y v Zj) = (10, 12, 50) 



-( 



2 / 2 / 2 
10 + 70 12 + 92 50 + 30 



2 ' 2 7 2 / 
= (40, 52, 40) 
(40, 52, 40) ^ ^Jw2iJl ^ asLwJI ^^wo ololJi^l j! 

j! cuJlp ISI .IgjijJ? ^ 0.5 mi ^ oljSlkJl ^ ^L^l Ji: ^! ^^LJI ^LJi;! ^ji; j^Ua (2 

. tf iJiiSfL slLco oLIji^VI j! ^JbJl ^ c(300,~ 150, 30000), (450, -250, 28000) 

?^*>LJI U2u\ jU^lkjl cJJUJ Jjfc (A 
<JaA) oLoIj^J Li yLkJI 4iLw<Jl ^L^i* ^ o ^ijl j cajjU iUJl cuiU^I ISJ (B 
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sji>- jJI oLfc>da t 0 = (0, 0, 0) ^^Ij c5 j^-ll A^uJl ^l^US". (v 1 ,v 1 , v 3 ) ^Jl a^p 
^ ^1 . 1 .4.4 JSClJ! ^ US' c i = (1, 0, 0), j = (0, 1, 0), k = (0, 0, 1) oL*!WL v* 1 ** 31 
. (i7 l7 v 2 , Vo) = v-yi + v 2 ) + 1^3 ks jj-^Ij i, j, kSJi^ jJI olg^> Ju v 0 jj-^ji 




(3,4,-2) 





v=<3,4,-2) (a 

j j5i ^w>o tUU v 4j>ti<Jl Jio t (3, 4, —2) ^kaili jIp 
.ol^J XhZ (3, 4, -2) AkaJl 



p = 4i + 3j + k (b 

j j£j tUU p 4^uJi Jlo *J t (4, 3, 1) ^kalll c jlp 

.01^)^(4, 3, l)^ikaJl 



u = (-4,2,-3) (3A 
w = -i -3j+4k (3B 



s (v v v 2 , v 3 ) 




1.4.4«JS^JI 



B{x 2 ,y 2 , z 2 ) 




<UJil*w0 <L»l?tf I ^olJL?-^! oj j,/?H JU>J ^jJl*J! olS oL^juJI ^3 US' j 

oUIj^I ^laj dJUS j t B( x 2 , y 2 , z 2 ) , y 1 , z : ) ^ 

AB = (x 2 -x 1 ,y 2 -y 1 ,z 2 -z 1 ) 
1 1 AB | = \J (x 2 - Xy) 2 + (y 2 - y^ 2 + ( z 2 — z : ) 2 j j£, U j^p j 



\AB | = ^/a 2 + a\ + a 



A£> — k 




tB (3,6,-6) 4^1^ j t A ( —4 , —2 , 1 ) oJju 4k2J ^iil AE J^l> j c4JIj^)II Sjj^aJl Ji*- J\ 

a^lj a^iji^pn s jj^ji AB = (x 2 — x 1 , y 2 — y 1 , z 2 — z^j 
(* x , i/!, z x ) = (-4, -2, l), (x 2 , 1/ 2/ z 2 ) = (3, 6, -6) = (3-(-4), 6-(-2), -6-1) = (7, 8, -7) 

AB = (7, 8, -7) | AB | = V? 2 + 8 2 + (-7) 2 

= 9 V2 



— k AB 

AB dL>JL» Sjl^j <L>JL« U — ; 

|AB| 

= (7,8,-7) = /7V2 4V2 -7V2 \ 
9V2 \ 18 ' 9 ' 18 / 



AB = (7, 8, -7) , |AB| = 9V2 



A(-1,4,6),B(3,3,8) (4B A (-2 , -5 , -5 ) , B( -1 , 4 , -2 ) (4A 



l^JlP ^5 J I (j^Coj AjU teJL>- jJl CjL^sxIo 4j*y Jb jl c<lo|jL>-^i oj JlP ^L^iJl ^ ol^>tl<Jl CUTIS' ISJ 



: jia < il^v lijic k jt£j ^Li^fllt ^ ^i^Juo b = ( b lf b 2 , b 3 )< a = ( a a , a 2 , # 3 ) jt£ lit 
a + b = (a 1 + b 1 , a 2 + b 2 , a 3 + b 3 ) c^^i^ 
a - b = a + (-b) = ( a 1 — b x , a 2 — b 2 , a 3 — b 3 ) 

ka = (ka 1 , ka 2 , ka 3 ) ^Ttyt** ± Jlc ^ Ljjai> 




:y={3,-6,2),w=(-l,4,-4),z={-2,0,5)o^ (j! ;iL.^i> J l 

4y + 2z (a 

o^s^u 4y + 2z =4(3,-6,2) +2(-2, 0,5) 

^-^>JLa t 0 rtjrt-w ijui ^ <L>JL« Ljj^b — ( 12 , — 24 , 8) + ( — 4 , 0 , 10 ) 

= ( 8 , -24 , 18 ) 

2w - z + 3y (b 

^^ub 2w - z + 3y = 2( -1 , 4 , -4 ) - ( -2 , 0 , 5 ) + 3( 3 , -6 , 2 ) 
. aJfl<? i^u> = (-2,8,-8) + (2,0,-5) + (9,-18,6) 

Cit^uJi^^ =(9,-10,-7) 

:y= (3,-6,2 ),w = (-1,4,-4 ),z= (-2,0,5 )ol4^^iL^^^j1 
3y + 3z - 6w (5B 4w - 8z (5A 
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(4Jtl«) . AB oUwl ^oJL^-^JI <W^> JL>_j I t^L 

A(-5, -5, -9), B(ll, -3, -1) (20 

A(-4,0,-3),B(-4,-8,9) (21 

A(3,5,l),B(0,0,-9) (22 

A(-3, -7, -12), B(-7, 1,8) (23 

A(2, -5, 4), B(l, 3, -6) (24 

A(8, 12, 7), B(2, -3, 11) (25 

A(3, 14, -5), B(7, -1, 0) (26 

A(l, -18, -13), B(21, 14, 29) (27 

f. % t, 

'. Ol^cloJU ^ylj U-a *^S" JL>- jl 

. a = <-5, -4, 3), b = (6, -2, -7), c = <-2, 2, 4) 

(5JM 
6a - 7b + 8c (28 

7a -5b (29 

2a + 5b -9c (30 

6b + 4c - 4a (31 

8a-5b-c (32 
-6a + b + 7c (33 

p * * 

'. ol^fcLoJU U-a JL>- j\ 

x = -9i + 4j + 3k,y = 6i-2j-7k,z=-2i + 2j + 4k 

(5 Jlla) 
7x + 6y (34 

3x-5y + 3z (35 

4x + 3y + 2z (36 

-8x-2y + 5z (37 

-6y-9z (38 

-x - 4y - z (39 

M(3, 4,5),n(|,1, 2) (40 

M(-l,-4,-9),N(-2,l,-5) (41 

M(7, 1,5)^(5,-^,6) (42 

M(|,-5,9),N(-2,-^,^) (43 



(1,-2,-4) (1 

(3,2,1) (2 

(-5,-4,-2) (3 

(-2,-5,3) (4 

(2,-2,3) (5 

(-16,12,-13) (6 

JL>- j\ ^ cI^XjIJjj I^jI^J bJafti oil 4.o»%2l%M.<Jl 4«)?<?ll J jl? JL>- jl 

(-4, 10, 4), (1,0, 9) (7 

(-6, 6, 3), (-9, -2, -2) (8 

(8, 3, 4), (-4, -7, 5) (9 

(-7, 2, -5), (-2, -5, -8) (10 

^ s^sli. ^ oL'Ij^Ij t(675, -121, 19300) 5 y *U» £ r 
slk~ oL5lJ^)ll ul LUp c (-289, 715, 16100) 

(2JUu) 

a = (0,-4,4) (12 

b= (-3,-3,-2) (13 

c= (-1,3,-4) (14 

d = (4,-2,-3) (15 

v = 6i + 8j -2k (16 

w = -10i + 5k (17 

m = 7i -6j + 6k (18 

n = i -4j -8k (19 



^ U ^* t^L JS" ^ V ^ U Ia2~j JL»-jl 
(1-3 (_>«jJLll) : V ^^Ip U kfl a L»AJL>-I cj^-Ubo J^j^sio 

u = (6, 8), v = (2, -1) (56 
u= (-l,4),v = (5,1) (57 
u= (5,4), v= (4,-2) (58 

( 1 -2 (j^jjlII) I^LL^ 
A(6, -4), B(-7, -7) (59 

A(-4, -8), B(l, 6) (60 

A(-5, -12), B(l, 6) (61 



D(-5,|),E(-i 0) ,62 

D H4 £ ("H) <« 
D(9.7, -2.4), E(-6.1, -8.5) (64 



i^UJl jjj ^JJl ^JiiJl ^jJ U (65 
? A(-2.2, 4.3, 5.6), B(0.7, 9.3, 15.6), C(3.6, 14.3, 5.6) 

^UVljilku C 

^L^ll j! cuJlp 131 .c-j yJl oUjL 100m/ s ^lp^o S jA£ (66 
jIjJLJ ^jjiill 4^a]| Ui c30m/ s 4^j^vj c_j j^>Jl ^-^j 

4m/s A 
95.4 m/s B 
104.4 m/s C 
100 m/s D 



131 -^^j ^iy^i ^ ( 44 
Juw>J1j ciLwouj t^j^l 35 ft j> o jJL] I jli" 

US' jSfl ^3ft^Uj jl l5 1p j jJUl <u ^JJI 




I^jIS cJliJ Li jjj U-a Ji' ^ ^^teJI i?UJl cJli' IS! U-o ji^J 

A(3,1,2),B(5,-1,1),C(1,3,1) (45 

A(4,3,4),B(4,6,4),C(4,3,6) (46 

A(-l, 4, 3) , B(2, 5, 1) , C(0, -6, 6) (47 

. r U ^iai ^_<L^ Jj^j <-(h, k, £) UjS' y> I 4j^L>cJ ^>Lp 

4 U>i cjL^J J > c (-4, -2, 3) (49 

^ U>S J> c (6, 0, -1) Uj^ (50 

V3 U>3 J> c (5, -3, 4) (51 

12 U> J> c (0, 7, -1) (52 



4Ju^?l 4»<»- :: ^Lwvw<Jl 4j>Ja^Jl c-^aTwO Ala^ Al CUTIS' ISJ^ : JL>lJ (54 

;L;!J^! jb-jU c M^-l, 2, -5), M 2 (3, 8, -1) ^k£Jl ^ 
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Dot and Cross Products of Vectors in Space 

ju*j l^jj j*>L^2j ^ikaj j ^y^y\ ^j^j oLoIjl^j ^jj^ ^jus j ^ j»i 

(.(J jlwwJl ^ ^t^^^LoI o^UoJ ^U^iJl ^ ^^^^^ L J^\^\ ^Jj^Jl ^UxjJ <uJL> ^1 <rthU (J* (jj\±>\JJ\ uijjJaiS 





:^3Vl^ *LixiJl ^ a = (a x , a 2 , a 3 ), b = (b v b 2 , b 3 ) <^>JLUJ ^^JLvUll c-jj^I uajJu 

jt£ li[ Jaiaj lil < (jjjLaLjLL* a, b ^ojJl^II jL^^uJi . a • b = a^b^ + a 2 ^2 "I" a 3^3 

a • b = 0 




:^jwUUi* UlS' ISI U t^L U-a Ji' ^ u, v ^^uJU ^Ji^-lwUI ^j^aJI J*^l>- jl 
u=(3,-3,3),v=(4,7,3) (b u = (-7, 3, -3), v = (5, 17, 5) (a 

u . v = 3(4) + (-3)(7) + 3 (3) u . v = -7(5) + 3 (17) + (-3)(5) 

= 12 + (-21) + 9 = 0 -35 + 51 + (-15) = 1 

. jlJuUia u, v jU tu • v = 0 ol Ujj . ^JuUio u, v jU t u • v / 0 jl Ujj 

j»l ^jwUU^a UlS" ISI U iJb- t^L U^> Ji" ^ u, v ^^ui) ^j^aJI J^>1>- ^ jl 

u = (4, -2, -3), v = (1, 3, -2) (IB u = (3, -5, 4), v = (5, 7, 5) (1A 



a • b 

, cos # = jU i a, b ^jjk^ jJz> {js$>*zj* j-j ^jji^Ji ^ 0 cJl5 ISI j^Jl olg^uJi jj* U5j 

l a l |b| 



.L^ip^^yl Jlcu = (3,2, -1), v= (-4,3, -2) jtf ISU u, ^ajjI^JI ^LS Jb>-jl 





(3^4?^ (joj ^jj IP I COS r9 — 
u = (3, 2, -1) , v = (-4, 3, -2) COS 0 = 



^1 ' ^j-c^UJIj^ J^j .^IjJlLjj^aJliUoL COS 0 = 

5 y " V14 V29 

1 -4 



U » V 

M |v| 

(3, 2, -1) • (-4, 3, -2) 
|(3,2, -1)| | (-4, 3, -2)| 
4 



0 = COS" 



/406 



« 101.5° 



.lljij 101.5° jjfe u, v ^ ajjIjJI ^Li l)I (^1 
.aj^Ip j] J>\ tu = — 4i + 2j + k, v = 4i + 3k ^g^uJl ^ aj^IjJI ^Li jl>- j! (2 



. at <>>At( ^ 

cross product 
parallelepiped 

^^U! ^^u/LlaII c^j^ial! 

triple scalar product 
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41 *\<h<h\\ J*C*\42*lxAl ^Uo^lL-jj^lj^yJL^IjaiL-jj^l 




axb ^jj^Jl ^^ks^jj .*L/aiJi ^ olf^uJl r^j <~)j^2S\ j>-\ ^jj ^&L>«jVt LJjjJaX\ 

ta x b y jJL 4J y J„j cISjlp (j-vJj ^>c^ a, b c ^^f>^J ^UJ^I <^ j^iaJl jU c^-U-laJl 
. a, b ^^juJI (^j^j (jJJl jivwJl Jlp Lo j^-p axb a^uJI o j&j . a cross b Ijijj 



I ^> a, b ^-l^^l^U ^Uo^t c-^j^l jla < a = a a i + a 2 j + a 3 k, b = b a i + b 2 ] + b 3 k jl£ lil 
a x b = (a 2 b 3 — a 3 b 2 )i — (a 1 b 3 — a 3 b^)) + (0^2 ~~ ^2^1^ 



, i, j, k sjl>- jJI oL^xio ( y-^o L ^Jl toU^l <bJu>s_<Jl Jlp 3 x 3 4^jjJl ^ 4i jjL^j <oJu>^ ^UJi c^Lv*5»- SJipli L£J^ ISJ 

.axb a^juJlJ l^-wij oJlpUJI jxj a, b ^ oLoIjl^Jj 

j k 



a x b = 



Cl-y Q> 2 d 3 

b 1 b 2 b 3 





a x b = (a 2 b 3 — a 3 b 2 )i — {a x b 3 — a 3 + (a x b 2 — a 2 b 1 )k 



.U,V^^ wUUj u X v jl c u = (3, -2, 1) , v = (-3, 3, 1) .^s^ul) ^^^1 y^aJl jl 




u = 3i-2j + k,v = -3i + 3j + k U X V = 



i J k 

3-2 1 
-3 3 1 









-2 


1 




3 


1 


j + 


3 


-2 


3 X 3 2u3jit (jjo SiajAt 


<a_« 5^jL>b4 <Uj-<ii ^L»ol Jjj J^*".' 








i — 




1 








3 


1 




-3 


-3 


3 



2 x 2 ^lujJi 0-^ Aflj^q js *.>1>^ ^l>oL» = (—2 — 3)i — [3 — (— 3)]j + (9 — 6)k 

^j-u^-jl = — 5i — 6j + 3k 

su^ijL^prisjj^aJi =(—5,-6,3) 

. u, v y> ^ JuUj u x v j! jjU^Jl ^LJi Jr*^ dr 0 
jJUj-IjJI ^^ajl J^>- jl cC^~r u, v ^ *^ jloUj u x v (1)1 oL*\ j 

(u x v) • v (u x v) • u 

= (-5, -6, 3) • (-3, 3, 1) = (-5, -6, 3) • (3, -2, 1) 
= -5(-3) + (-6)(3) + 3(1) = -5(3) + (-6)(-2) + 3(1) 
= 15 + (-18) + 3 = 0t^ =-15 + 12 + 3 = 0^ 
u x v jU (^jl—o ^UJI l ^U-Ijl]I J-s^l^ Uj 

:u,v^^ -uUj uxvj!^|»j t^lU-o Ji' ^ u, v ^^uJLJ y^aJI j^- jl 

u = (-2, -1, -3), v = (5, 1, 4) (3B u = (4, 2, -1), v = (5, 1, 4) (3A 





Julaj ^Tj /.Uaa jbuVl ^yJ^lj 



^Lj?^\ jla A^LvwO |ll X v| 4px1<J| jlJuL* jIxj coJbJlP A^JCJfc oULJaj ^UoMl ^Jj^aiJ 

. 1 .5.1 JiLtJl ^ jl jjU^ jUJl^ u, v aJ ^JJl 




•<l)f jj^y^ jL*JUi> u = 2i + 4j — 3k, v = i — 5j + 3k ^ AJI £*>ly£>Sll ^j! ^Ja^- k-L^ J^- jl 

u X vjl>-j! 1 3j)W^U 



u = 2i + 4j - 3k, v = i - 5j + 3k U X V 



j + 



2 4 
1 -5 



1 ] k 

2 4-3 
1 -5 3 

4 -3 . _ 2 -3 
-5 3 1 1 3 

-3i - 9j - 14k 

UXvJj^Jl^-j! 2 3^*>Jt 
,L^!^<LSL*J^ |U X v| = V(~ 3 ) 2 + (~ 9 ) 2 + (~ 14 ) 2 

= V286 - 16.91 



.lljiJ 4j^j>j sj^ j 16.91 <_$jLj 1 .5.1 JiLtJl ^ ^^L^l ^jl jio ^ a -^ ^^-^ ci^ 
. jl jjU^ <l)Ulsi> u = — 6i — 2j + 3k, v = 4i +3j + k^J ^JJl ^L^Sfl ^jl ji* ^Ja^ aVL*^ j! (4 



£ t = t^i + f 2 j + f 3 k, u = u^i + w 2 j + w 3 k, v = + z? 2 j + r 3 k jlS lit 



t • (u X v) = 



t 1 t 2 t 3 

U-^ l/ 2 ^3 
»1 V 2 V 3 




t = 4i - 2j - 2k, u = 2i + 4j - 3k, v = i - 5j + 3k 4J ^JUI ^kJI ^jl ^ jb>- jl 

4 -2 -2 
2 4-3 
1 -5 3 



t = 4i - 2j - 2k 

u = 2i + 4j-3k t-(uxv) = 
v = i - 5j + 3k 



3x3 4_u jJl 'iLajiii^Kitt 3^jl>w4 ^^^^ 



(4)- 



2 -3 
1 3 



(-2) + 



2 4 
1 -5 



(-2) 



4 -3 
-5 3 

,h,,„,itL = -12 + 18 + 28 = 34 

.LjlSU SJb- j 34 ^jjL-jj t |t • (u X v)| y> 1 .5.2 JSCllI ^ ^k-JI («-«- 01 

t = 2j - 5k, u = -6i - 2j + 3k, v = 4i + 3j + k <ui ^JJl ^kJI ^jl Jl>- J (5 



(5J11*) iJLU* 

t = (-1, -9, 2), u = (4, -7, -5), v = (3, -2, 6) (20 

t = (2, -3, -1), u = (4, -6, 3), v = (-9, 5, -4) (21 

t = i + j - 4k, u = -3i + 2j + 7k, v = 2i - 6j + 8k (22 

t = 5i - 2j + 6k, u = 3i - 5j + 7k, v = 8i - j + 4k (23 

(3,-8,4) (24 

(-1,-2,5) (25 



>,-f-3)(26 
(7,0,8) (27 



l^L U^> ^ u <u>tiJJ SJU- Jb»- v, u • v ja JS" Jlp lij 
v = (2, -4, -6), u • v = -22 (28 

v = ^|,0,4),u.v = |- (29 

v = (-2, -6, -5), u • v = 35 (30 

(-1, 7, 7), (-3, 9, 11), (-5, 11, 13) (31 
(11, 8, -1), (17, 5, -7), (8, 11, 5) (32 

!*^( jl J^ujl j^o U-a JbS* jlS* ISI to iJL>- 

m = (2, -10, 6), n = (3, -15, 9) (33 

a = (6, 3,-7), b = (-4,-2,3) (34 

t yz ^jivwJl ^ ^jJl u a^uJl] 4J>\Jo-y \ ojj^a}\^S\ (35 
.y j j^<Jl] o> j-<JI oL?xj*yi (3 ji 60° l^-^LS <L>jl j c $ ^ j 

<u< j}j oUlJb-l Slk*Dl AECD JiC^JI jlS' ISJ U-o jjU; 

A(3, 0, -2), B(0, 4, -1), C(0, 2, 5), D(3, 2, 4) (36 
A(7, 5, 5), B(4, 4, 4), C(4, 6, 2), D(7, 7, 3) (37 



( 1 jti*) :V jl jjjuUs* Utf 
u = (3,-9,6),v = (-8,2,7) (1 

u = (5, 0, -4), v = (6, -1, 4) (2 

u=(-7,-3,l),v=(-4,5,-13) (3 
u= (11, 4,-2), v= (-1,3,8) (4 
u = 6i - 2j - 5k, v = 3i - 2j + 6k (5 
u = 9i - 9j + 6k, v = 6i + 4j - 3k (6 

i (-55.5, -55.5," -55.5) Jc^^Mlj c(55.5, 55.5, -55.5) 

Jb»-jl . J-^Vl Alaij ^ ^^i'Vi oj^ V ^ J 

( 2 JH* ) . o jLs> {y> *y>- jil 

^jUI ^J3 U-o ^ u, v ^^>ciJI ^ 0 ^jljJI J^r jl 

(2jeu) \ij^^^^/\J\ 

u = ( 6, -5, 1), v = (-8, -9, 5) (8 

u= (-8, 1,12), v= (-6,4,2) (9 

u = (10, 0, -8), v = (3, -1, -12) (10 

u = -3i + 2j + 9k, v = 4i + 3j - 10k (11 

^ jti t^L U^> Ji" ^ U, V ( ^4^lJJ ^Ab»J^(l y j^ail J^-jl 

u=(-l,3,5),v=(2,-6,-3) (12 
u = (4,7, -2), v= (-5,9,1) (13 
u= (3,-6, 2), v= (1,5,-8) (14 
u = -2i - 2j + 5k, v = 7i + j - 6k (15 

(4jlia) 

u= (-9,l,2),v= (6,-5,3) (16 

u = (4, 3, -l),v= (7, 2, -2) (17 

u = 6i - 2j + 5k, v = 5i - 4j - 8k (18 

u = i + 4j - 8k, v = -2i + 3j - 7k (19 



(1,10, 13), (-2, 22, -6) (46 
(12, -1, -14), (21, 19, -23) (47 

(-22, 24, -9), (10, 10, 2) (48 

lij JS" ^ u, v j^^^iJl) ^^Ls-IjJI ^>j^\ Jj^jI 

(1-3^011) :^ ^.ul>cu US' 

(-8, -7) • (1, 2) (49 
(-4,-6). (7,5) (50 
(6, -3) • (-3, 5) (51 

jl ciJlLjl SwIpIS c^J*^I ol£>6i<Jl j-o JbS" 4.1. ./^^g^o J^-jl 

( 1 -1 ^jjJI) .^iSU 4™JL Lg-&b*Jl ^JLp- c^*>\-^?^! 

(52 




? jlJuUio jl^u (^I (54 

(1,0,0) ,(1,2, 3) A 

(1,-2,3), (2, -4,6) B 

(3, 4, 6) , (6, 4, 3) C 

(3, -5, 4) , (6, 2, -2) D 

^^^sxiJiJ ^Uj^/I J-^L>- La (55 

?u= (3,8,0), v = (-4,2, 6) 

48i - 18j + 38k A 

48i - 22j + 38k B 

46i - 22j + 38k C 

46i - 18j + 38k D 



CU^Jil j>- j& ^ li* jL> jjLI^ CU*Jil tigj^ <jZ* >^ (38 

lis cJis^j jIjj 3 Jlxjj t (0, —2, 0) ajLoIj^I j>» ^ Jj^i 
ajLoIji^I ^ij^ ^ 4JbJl c^is! ^s>- .(6, —10, 15) ajLoIj^I 
.(6, 10, 15) lis ^ cuU j l)!j^3 Jbuj c(0, 2, 0) 



: j£,t jl JL Uo ^ a^jU c u = (3, 2 , -2) , v = (-4, 4, 5) jtf ISI 



u • (u x v) (39 



v x (u • v) (40 



£^k*Jl ^jl ^iJ 3 jjL^io <*i 4^ JioJ V, W, U cJlS" lil (41 



v (-2,-1,4) 




;,u(c,-3,lMj7- 
£ j/l_-7 w(l,0, - 



2/ 
-2) 



UUIl joSIiuJl Ljljlg* JjLojl4 



. dLoU-| jJj .IJbl 4^^^ jl tLJjb 4^^^? 



j^jli c u = (4, 6, c) , v = (-3, -2, 5) olS- ISJ : jl>J (43 
. u x v = 34i - 26j + 10k J*>J ^Jl c 

^ ^l^^/l c^j^l j5C<kj *y ISLJ j-li : j-jj-u (44 



45 .Li-ji^ 




19 ^yS 2U^ljL^yi3jj)r^tl 

21 3jl>.jJI 4j>uj_4 
22^ ^yla^^l^j 
26 ^^JL^IjJI L_»j»uiaJI 
26 ^5 jljL^LjLl^il (jL^>JUil 
29 4_>iJL<jJ I "• * 
31 JJluJI 

35 ^ jbuVl 
35 Zjj^w^JI 
35 (j-^lt 
35 ^ L-uj^l^^dll 
42 ^ ^AL>Jtfl l-j^ i^>TI 
43 ys ^jla^JI 
43 ^ ^^liJI ^^Ll^JI t-jj^all 



10 ^ <L>JUll 
10 y£> 4jIjlJI lUaZ) 
10 ^ "iuL^J! ^LLa2j 
1 0 (jjuiVjSalS ^u-bjJI 

10^ J^lall 

11^ ^yJUjJl 0L>lJ^I 

1 1 ^yS 0 ^j^^tl 6L>«J^I 

1 1 2bjljZL«J I ujL^-->JlcJ I 

1 1 ^yS 4^lS3^JlLjl^>JUil 

12 4 t o T I 
12 ya lULLjJI Sjl^I^ 
12 ^M^Vl ^jl^ILo 3jiaL§ 
1 3 i£jbtsi\ I 4j>uj_<ai I 

1 5 (J«£5 LjL^J^JI 

1 5 Sjl^LjlLjJI ljLSj^II 



U- cJl5 ISIj .4^U- jl 4^w»c^? ol jL>Jl cJl5 ISI L> iJL?- 

JWjdl V ^JI jU c a = (-4, 1) , b = (3, 2) 015 IS! (2 
. -4(1) + 3(2) y^c^J^ 

A(x v y v z a ) , B(x 2 , y 2 , z 2 ) ^ j^ 3 ^ cJ^i* (3 



B(2, -4) ^ j t A(-l, 2) oIju ^ ^ Ul r *>«iJl (4 

.<UvJlj oUxJ^lj t4^vij J jJaJi U^J (1)15 ISJ Jaiij ISJ jL^sxlo ^^Sco (5 

.180^ ^jljJl jU t^ojiv? jLf>cio J-oUj ISJ (6 

^jj-s^Jl jl t^U^iJl ^ ^g^iA J^Uj JiVi J^x] (7 

.^JU?Vi j^?xiJJ ^Uj^H 

. 4j>d<Ji ^ AiLygj £_g^l^ 4^x1^ (® 

lul 

. v = — jU tu oUjL sji>- j 4^io v (1)15 bl (9 



(1 -1 <j^jJLh ) Ljl^TmJt ^ 




(1-2^^1) ^IJL^V! ^>L4W! ^LjL^lUil 

♦ ( X 2 — X \r Vl ~ Vl) 
2Lsu-^b V = {Vy V 2 ) 4^1*11 Jjla * 

|v|=VW 2 + (^ 2 ) 2 
iIjlc A: jl5j ^^^^ju a = (a a , a 2 ), b = b 2 ) ji5 til • 
< a + b = (a 1 + b t , a 2 + b 2 ) jla ^ll^v 
a — b = (a 1 — b v a 2 — b 2 ) c fca = (ka v ka 2 ) 

. ai + bj 3 jj^li ^ v = (a, b) 

(i-3^jjlii) ^i^ijin oj^i 

a »b = a 1 b 1 + a 2 b 2 2Uu-ualbb = (b 1 , b 2 ) 
:^jta ( a r b £y£ijJu^ £jjLgz*uuQ om ^fjl3 ^ Liul^ t^t • 
a * b 

cos 0 = f^- 
|a| |b| 

(1-4^^1) ^buV! ^p^Ol! ^L^l ^ol^lUi! 

B(X 2 , l/ 2 , Z 2 ) 

AB = (x 2 - x^ 2 + (i/ 2 - l/^ 2 + (z 2 - z x ) 2 

M / *l+*2 1/1+1/2 Z l + Z 2 ^ 



< a = a 2A A 3 ) ^j-c^Jl^-U ^yjgjjdi ^>*j • 
a»b = a 1 b 1 + a 2 b 2 + a 3 b 3 ^u.^iLb = (b lr b 2 , b 3 ) 
« a = a a i + a 2 j + a 3 k, b = b a i + b 2 j + b 3 k jl5 lit • 
(^jLojj a x b ^a A b ^c^Jl^-U ^l^o^r) L_>j^iaJi jia 
(a 2 b 3 — a 3 b 2 )i — (a 1 b 3 — ^ 3 b 1 )j + (a 1 b 2 — a 2 b 1 )k 



oL^UJI 1 Jrn^tt 46 



.4I4I0J! j CO jJa...M.oJl %JU«wa 4™JU lgjtb»j| iJL>- 




r + s 




4j|Jb 4kJL> r AjI^J 4kJL> ^y^ij ^-^H c r <^j>s-^I 
.S Aj^j <Lkflj JllP ^jgZjj c T AjIAj 



4kJL> oi Jj 4k£j ^yixlj c s ^--^^ 

r, s ^jJI ^L^Vl ^jl ji* J^il f$ t r ajIju 

.g^L^Vl ^jljio ^k£ jJS^ ^jJl 
59° j 3.4cm ^LUa^Jl J^k j ^SCi 



(10-18 LjL>bl^l) Ljt^Ult ^ ^UJLA4 



.(3jJJi oUjU 50mi/h k&j^j SjL^ (10 
.20ft l^>o^ (11 

. ^JLaUJI J CO jh.Moll ^ojC-wO C^£3*>U <LwjJb l^J&L>ej| }Js>- C jloJc^Jl 



(12 



(13 




05 



.<j j-tJI oUjL 150m ccy yJI oUjL 70m (16 
.c^UJJ12N Jcc^UJJ8N (17 



47 ^ij^ij^ijjji 





olJb ^JUI AB J ^9 j (.4j\Js*y\ o jj^aJl Jl>- jl 

. E(4, -1) 4*l«i c A(3, -2) 

^ijL^pnsjj^aji AB = (x 2 — x 1 , y 2 — y^) 
= (4 - 3, -1 - (-2)) 
= (1, 1) 

oj*t3 | AB I = ^/ (x 2 — x a ) 2 + (i/ 2 — y^ 2 
o~s^± = V[4 " 3)] 2 + [-1 - (-2)] 2 

lWojl = V2 ~ 1.4 



(19-25 GKftfntQ ^piJL^yi ^jWl ^ JjL^UII 



A(-1,3),B(5,4) (18 

A(7, -2), B(-9, 6) (19 

A(-8, -4), B(6, 1) (20 

A(2, -10), B(3, -5) (21 



Jb-jU c p = (4, 0) , q = (-2, -3), t = (-4, 2) jlS" lil 

2q - p (22 

p + 2t (23 

t - 3p + q (24 

2p + t - 3q (25 

v = (3, -3) (27 v = (-7, 2) (26 

v = (9, 3) (29 v = (-5, -8) (28 



(26-33 GLsk^JI) ^tJiltoj^Jt 




c x = (2, -5) , y = <-4, 7) o^^uJU Jl^LUl V ^JI j^jl 

^ijjicjj^aJi x • y = x 1 y 1 + x 2 J/2 
^^ul = 2(-4) + -5(7) 

,u,,„ntL = -8 + (-35) = -43 

.^jJuUia j*s> y t x ^^>dJI jli t x • y ^ 0 jl Uj 



u = <-3,5) / v=<2 / l) (30 

u = <4,4) / v=<5 / 7> (31 

u = <-l,4) / v=<8 / 2) (32 

u = K3) /V =(l3) (33 

u= (5,-1), v= (-2,3) (34 

u=(-l,8),v=(4,2) (35 



oL^uji 1j^it 48 



. aUiVl J^SJI ^UdJI ^ (-3, 4, -4) *kfcJl ^ 
IkHJ Jle j^j tSjLi>l xi/ ^ji^JI ^ (—3, 4) 4k2JI £3 iJL?- 




(-3, 4,-4) 



:aLuVi j a-fti j*udi ^ ^ j> 

(1, 2, -4) (36 

(3,5,3) (37 

(5, -3, -2) (38 
(-2, -3, -2) (39 

*^JI 4.«ia.aJl J JL>- jl 
. Lgjj.^alLa aIs^j otJIJt>-l A^-jI 

(-4, 10, 4), (2, 0, 8) (40 

(-5, 6, 4), (-9, -2, -2) (41 

(3, 2,0), (-9, -10, 4) (42 
(8, 3, 2), (-4, -6, 6) (43 

a = (0, -3, 4) (44 
b = -3i + 3j + 2k (45 
c = -2i - 3j + 5k (46 

d = (-4, -5, -3) (47 



(41-45 LjL>iAfcfiJO *LkdJ! ^oL^^UU ^L>oVl o j^Ij^L^IJ^I lj j^J! 



. u, v ^ ^ juUu uxvjl^|»itv=(7, 11, 2) 



u x v = 



j + 



2 -3 -4 -3 
11 2 1_ 7 2 

= (37, -13, -58) 
(u x v) • u = (37, -13, -58) • (-4, 2, -3) 

= -148 - 26 + 174 = 0 ✓ 
(u x v) • v = (37, -13, -58) • (7, 11, 2) 

= 259 - 143 -116 = 0i/ 



-4 2 
7 11 



u=<2 / 5 / 2) / v=<8,2,-13) (48 
u = (5, 0, -6), v = (-6, 1, 3) (49 



9 * * ^ p- 

:u,v^^ wUbu u x v 

u = (1, -3, -2), v = (2, 4, -3) (50 
u=(4,l,-2),v=(5,-4,-l) (51 



49 




c (28625, 32461, -38426) Ol^lcJ&ISI :2hrl<U^t jUSt (55 
AkfcJlj c^Lk^l ^y (-31613, -29218, 43015) 
j!j . J^JL Slk^ oL1j^>[! j! cuJlpj c^jVl ^ (0, 0, 0) 
i^yLU^^^-li tlljij 3963 mi ^jLvj^j^I ^ki c^aj J jJg 

(1-4^01!) 



io ^ dJU j^i j ISI (b 



. b ^jiJI ^ ^JbJl ^-s^j aJISCo! (c 



T 




^^Uj^fl eJj^iaJl JUx^-l dix5voo LjJ^ 
^3 yJJ o 4JL0 j~JL> ^JlJl T A^xIa s\?xj)1 

J = rxF^ A*** IJU t jjb^JI J£iJl ^ US' F SjjjJI 

. (N • m)^A wu-lJ oJb- jj 

cu~^J * 0.5 m 4J jk li-lilo l5 5CjL5w> J^i~u : ljIjLllu (56 

4J j^Lv^Jl J j^- /»JjJl As^ia j\XAja >X>-j\ .OljLvJl (^-^J ^ 4J j-oL/? 

y JjL-Vl ^Jl 25N U jIjlIo 0 ji ^JlSLJl JJu IS! caj^UjI j 

^ ^^Vl Jjl^l 40° Lf-^tJ ygJ J C ( y2JL<Jl AjlgJ 




F 






1/ 



c3 y 25° Lg-w-Li ^j\y>j 1 55 ft/s U jlJULo ajIjcoI 



Lg-w»Li ^ji^j 1 110 mi/h UjIjuL* ^Pj^o Ja^gJ j^lj^tta (53 




^y> J 1500 kg If jj 0 jLw- ^ia; ojlW^ ^ >^ (54 
0 ji cJu-ftl ISJ . 10° Lg-w-Li ajjI^j ^^^i ^.p J^J y 

(1-3^^1) 




oL^UJI 1 Jrn^tt 50 




JJ^JI j^j! .^iSfl o^J20° L^Li ^jl^j c JuL.SH J! 120 N 

.jbl 3 4iL^ (3 jJLwaJl ii y- \*$\ c (J ^> c JLJ| 4jJb ^JJi 

c a = <2, 4, -3) , b = (-5, -7, 1) , c = <8, 5, -9) jtf ISI 

2a + 5b -3c (13 

b - 6a + 2c (14 

^ l^L^ ^1 jjfe ^ji^J IJjJL 12 jil^ I t^j^LaJl ^Ij^Jl ljIj^Lj (15 

^ U5 (20, 25, 30), (-29, 15, 10) ^ jUJlj JjMl ^Ul 



40- 








(20, 21 


,30) X 




•^-30 


■My 

-20 J'. 


20 * 


^20 " 


--20 











.4^>Jl]| dJLL^ ^lillj JjVl ^jJLJI ^ <sl^JI J^rj! (a 



u=(-2 / 4 / 6) / v=<3,7,12) (16 

u = -9i + 5j + Ilk, v = -5i - 7j - 6k (17 

f. f. % f. 

: u, v^^wUUjU x v 

u=(l / 7 / 3) / v=<9,4 / ll) (18 

u = -6i + 2j - k, v = 5i - 3j - 2k (19 



.4JUL<J|j CO jl^M.gll ^5i*>0 <L~jJL lgjbb»j| iwb>- t ylgJU.wJl 



(2 




A(i |),B(-1,7) (4 A(l, -3), B(-5, 1) (3 

^ ioli z j£S fj jls^Jl! ' 4 m/s ap^ c^pM *f*JL9 3j£ (5 

hj\y>j 1 30 m/s 4Pj^o ***\ ji \^>j^ t4i£ ^>J ( j-vi'bc<Jl oU>J*yi 
?L^xS" oUxjI j to ^SsJl aL^zs>^ U . c yi3*yi ^> 25° Lf^Li 



30 m/ secs*^- " 








^^Ef* 4 m/sec 







i^ylj U-a JlS* ^3 U oU>cj1j oJL>-j 4>b1a Jb>-jl 

u=(6, -3) (7 u=(-l,4) (6 

UlS" IS} L jjl t^L Ji" ^ u, v ^>eiJL] ^^^1 yj^ail wi^- jl 

u= (2,-5), v= (-3,2) (8 
u=(4, -3),v=(6,8) (9 
u = lOi - 3j, v = i + 8j (10 

t u = (1, 3) , v = (-4, 2) Ot cuJp lij oJia^^jLO*.! (11 

-=<f-!)-<!-f) A 
-<t'!) + (!-f>» 



51 Jr^tl jLli^l 1J^1( 



olar Coordinates and Complex Numbers ^ 




3 j j) i^tt I j 4 I 3jj i^tT I 
♦ Lg^JLu J'jjv I j 2LujLSLj Jill 

j»L$-cu Ml<^ 'iUxuJLLk 

^ jTlujuo j r«j^tl 3^3 

♦ (J->J>i.lulJ I 




2 jmMta^ai 



(Initial Side of an Angle) ^LjjIJJtt ji^ 



(Terminal Side of an Angle) 2Uj!JJtt * L^uV! jJL* 




(Measure of an Angle) 2Uj!JJl ^Ljjs 



(Sum and Difference Identities) 

• sin(A + fO = sinA cosf? + cosA sinf? 

• cos (A + f?) = cosA cosf? — sinA sinJ3 

• sin (A — B) = sinA cos B — cos A sin f? 

• cos (A — B) = cos A cos B + sinA sin B 



r^yJ^Tl jLl^tf I 4JLLul t-t^l 



200° (1 
-45° (2 

165° (3 
-10° (4 

f 0 

-5* 



f (8 



-60° (7 



(3 AAjUa^o JLj*i^L sin 15 J ^LUijl X»JA\ Jb*- jl (9 
^ olol j» j-^ j^Jl ^tiiJl ^ AC ^Ju^Jl J Jh Jl?-jI (10 



C x 3m 
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53 J <<~in\l aJLl£l1\ 2 JirthU 




o 



Polar Coordinates 

Jlp SjSUJI *l* 

jl^l jJl Jl^juJIwvJJ .^Lws^j*^! ( j-wJjL^2ll! j CjI jjlkJl Os| 4iLwv»o 

0 j^il j^Ji j»j*j .0 jjliaJl ^4^>ti<Jl oliLw<Jl j U jjJl oL^Li 



^ j^Ji j (^i^fl jljj^Jl Lj* x, y jljj^Jl caJjIS^jJI olJiJb-^ll aUoj ^ 

P ^kalll £9 j-o .J^^l ^k* O L-£xkl* ^IgSi ^^-wJ j l ^1p 

jbiL^Jl x, y t (x, y) ^J^> ^jj J*>U- ^ jIS^jJI oLoIj^L 
^1 ol j 4 JuJ L5 U j t y j j^JI (Jl j 3 JbJ (3, —4) 4k*Jl 




2Lu jlSLjJLlI oLpiJLwV I j»UaJ 



P(x,y) 




.<wJai!l ^y^J oIj <\k* O ^k* t^JaiJl CjLoIJ^^I j»lk> ^ 

£9 j^j ^j^^ dr^H -(Itt^^ (Jl ^-'kall 0^ Jcu>j ^U-^» j-a ^.htfll j^**Jl j 



^Ju^ ^gip Axil j P jU t4^>- j-o reals' capLJI ^jjIap oUjLj UIjj^ ^JLJl ^LiJi c j t ^ t c^ a ^ -LP 6- ^ 





!4J^I kUJl ^yj 4k* Ji" Jio 

A(2,45°) (a 

j^^Jl j jSC c 45° a^IjJJ ^jli c 0 = 45° j! 

. jjU^JI JSClJI ^ c 45° AojijU Jip 



B(-1.5, f ) (b 



^ US' t ^Ui> ^iJCUl ^^Lp twJaill JP oJl^ j 1.5 JbLj B 4I2* jIp j 



2-1 



polar coordinate system 

pole 

polar axis 

polar coordinates 

polar equation 

polar graph 
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C(3, -30°) (c 

d jSL c - 30° hj\ jU AfSVl ^j! c 0 = -30° j! Uj 



F^4, (ic 



E(2.5,240°) (IB 



D(-l,f) (1A 



.^Lk^> Ji^o ^JJi ^ylJb-^l 





P(3,if-) (a 



Q(-3.5,150°) (b 

d j$i c 150° ajJjH ^jl c 0 = 150° j! Uj 

j^p oIjl^ j 3.5 JixJ Q 4Jaij jIp j t JjLlJI oUj^I ^ 



240 



270° 



300° 



S(-2, -135°) (2B 



r(i.5,-^) (2A 



^Ik; l5 JLp jial> V lift j! VI .(X, J/) oLSiJb-Nl ^ JL>- j L^P JjJ ik^ 4J jl£,JlJl oIJIj^VI ^Uaj 

.cU^ jL. L^j (r, 0 ± 2tt) j! (r, 0 + 360°) 



(0 + 360)° 




P(r, e) 

P(r, 0 + 360°) 



(^-360)° A 0( 




P(r, 61) 

P(r, 61 - 360°) 



i iU<iTI J^l»3 (jiL^j (jEtrttt 
^1 0 < (0, 0) 2lWJL 
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(0 + 180)° r / 



1 (0-180)° 



P(r, 0) or 
P(-r, 0+180°) 



(r, 6) oU t^L^u 4sL«^ r ^dJUiS' j 
(-r, 6> + tt) j\ c (-r, 0 ± 180°) j 



jl (r, 0 + 360°ft) oLoIj^L (r, 0) ^kaili J~i«J ^^r^ ^ cli^^> ISjlp n d\5 ISI 
^ka-Jl J^J ^5C<kj 4jU cUL>^> ISjlp n jlS'j cjlpl ^JL ^L^> ^oJlS' ISI cJiJUj .(— r, 0 +(2n + 1)180°) 

. (-r, 0 + (2n + 1)tt) j! (r, 0 + 2ft7r) oLHJb^l (r, 0) 





270° 



JaS ^IJ^I JJUj I*!* Ji" ^uk^ ^1 jj\ huj jli c -360° < 0 < 360° cJlS" ISI 

.(4, 135°) j> T^k^l Jju: ^Jl aJ^I ^IjjVl Jb4 

0 ^ 360° (4, 135°) = (4, 135° - 360°) 

= (4, -225°) 
,r^^-r^ (4, 135°) = (-4, 135° + 180°) 
0^1180°^^ = (-4,315°) 

trcy^-r^M (4, 135°) = (-4, 135° 180°) 



0 180° ^>iaj 



= (-4, -45°) 



. -2tt < 0 < 2tt jU -360° < 0 < 360° 



(2,f) (3B 



(5,240°) (3A 



.^Jalll ^LtalvJl L^jLoIj^I ji>J ^iJl (r, 0) J^UJI J5 *p j^>^> y> ^^Jaill Jr*^ • W 2 * ^taL*-* r — 2 sin 0 
oM:>U-J <yLJl <^ ^J^^J • V j^-^ olJlJb-Vl j»UaJ ^9 CLl*! y=— 3jcX = 2Jio oM.>U-Jl 





r = 2 (a 

t (2, ^) ojjv2.U ^^Ip J^LaJl ^^>- ^ r = 2 4j^Uv<Ji J jJb^ 0 jSio 
.^.Iggli oJ^j 2 JjjcJ ^Jl J^utJl £wo^>- ^yLJl J^lojJl jj5co 



,u;,^i <TI-nspire 



j4*^ 'j «r cr 1 i /(*) Cy* 
.r = 2 



4*r 






^ * 
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6/ = ^ (4B r = 3 (4A 



90° 

120° v , 60° 




2Uata21t 2LsLu^L» ^IW) 

t L5 JaiJl (^j^Jl ^ jlxk£ P 1 (r 1/ 0 1 ),P 2 (r 2 , 0 2 )b\ ^ j&\ 

P : P 2 = V r l 2 + f 2 2 - 2r l r 2 COS (°2 - °l) 



240° 27QO 300° 



56 Jl^uJI (lT 3 4ij «MI dJLA <jji> j-U J^xj 
1 



2JLu^l JUju-o/Lj ^Lojl^I) ^L>ol 



90° 

120° , , 60° 




. JUVl i^uJI 43UJI ^tiJj c A(5, 310°), B(6, 345°) U* ^;iyi 

Lg-woLi AjjIjJ *l£oMl ^-L/? JlP j ^JsaJI {ja 5 mi JuJ l ^1p A I ^jlkJl 

( Jl s ^> JlP j c-Jai]l ^ 6mi JbJ c jLP B o jSUaJl c ^ ^ <• 310° 

. jjU^JI JSLtJl J c 345° L^Li 4^1 j] 4^ I 



240° ' 27Q : 300° 



^r^L'^ui AB = \Jr-y - + r 2 — 2r 1 r 2 cos (0 2 — 6^} 
ix v 6> x ) = (5, 310°) , (r 2/ e 2 ) = (6, 345°) = \J 5 2 + 6 2 - 2(5)(6) cos (345° - 310°) « 3.44 

.01 ^JaJl oUJoj jLaJUj *y U^JU t4Jip j ^lljA? 3.44 mi ^ j\Sai\ ^> ^L^JI jl 
c(8 / 150°) / (3 / 65°)^jUJl^j^oL*lJb-lcJ^ISIc^ «^0^ ( 5 




j4^»ul jJUall JLt-aj j-jlalau 1936 

. 80 mi La jia^ > rt(^>'i 3 jJb 

A History of the World : 

Semiconductor Industry 
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10 m 



US' .2m I* ^ki J jk *i j^>- S J\$ 

lS a^2j *y jk yb eiJ^Jl J^>-^J 

(4JUU) . 20mjl0mU^y 
.tiJigJU j^LJl :>jJ^ Jl<J ^Jai 0^1*^3^51 (a 

(3,f),(8,^) (26 (2, 30°), (5, 120°) (25 

(28 (6, 45°), (-3, 300°) (27 

(4, -315°), (1,60°) (30 (-5,-^,(4,^) (29 

(-3,^-H),(-2,^) (32 (-2, -30°), (8,210°) (31 

(7, -90°), (-4, -330°) (34 (l, -J), (-5, ^) (33 

(-5, 135°), (-1,240°) (36 (» - ~ x)' ( 4 ' ~ T") (35 



JbLu IJjI ^JU>J t^jl 4j*Jai ^jJ^ JbJU>J qL!LoIjI jjj^^LLt* (37 

c 418 ft JbJ J* >1 \% c ^^Jl jUo Jl 45° 4^1 jj c 223 ft 

(5Jli-) .jo^'osi 



2tt 




. o ^jb ^ ^J 5 !" J-**^ jij^ 3 ^ ^1 * il y { ^Ll2I (38 

r ^ c -60° <0< 150° , 0 < r < 40 ^LlJL ^l>ij 

.iSkuil a^L^o Jb>-ji (b 



X(-2.5,330°) (2 

A(3,f) (4 

D(-l,-f) (6 

C(-4,tt) (8 

W(-1.5,150°) (10 



R(l,120°) (1 



F(-2,f) (3 



6(5,-60°) (5 
G(3.5,-^) (7 
M(0.5,270°) (9 



.^SyJ\iJs>Cji Ji\ji 10 {jA ijLo^U i_iLa ^jS i_SJl» Oj&j j2UUj (11 
AjjSloJl ial^Jl 10 ^jJl 1 i™j5C*Jl JaUJl jJlp gjJ&j 

C~;U^li tj*-$-»*l jl!»i Jii <bl J tl20 Cm o Jak UJlA 

015 lil .(114, 45°), (82, 315°), (30, 240°) J^UJ! ojl^JI 
jias J jk ^jLvjj t<Uv^j lLLo-wvJI 4j^jIjJI c-»LaL>JI ^^>J 




I4I0 Ji" ^Jb>^ t\ jj] %W J*. jU c -360° < ^ < 360° cJir b! 

(3Jl^a) l^'LjU^ JS"^ T*kiJJ j^^-JaS j-jlJb-J Ji»j 



(-2,300°) (13 

(-3,f) (,5 

(-5,-f) „7 

(-1,-240°) (19 



(1,150°) (12 

(4,-f) (.4 

(5 (N 

(2,-30°) (18 



6» = 225° (21 r = 1.5 (20 

r = -3.5 (23 9=-^- (22 

6 
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oJl& ^ : S^JjLU Jj^LcUj ij (51 

,4J jlS^JllI olJlJb^l j 4. Jail 1 olJlJb-Nl 

JLJLj • L5 iaiJi jj^Jl JpX jj^Jl J c^Jalll J-^Vl 
^-^ jl • 0 — "2" ^£~~Jl \j jj^Jl (jJal^ 
. X j j^Jl Jp IS j^P Igl* ^-~*jl J cju^^f 1 4I2I A J^jJ 

J jj? JLojcl^L ^UjUJI ajjIjJI L5 *Jui> J^i? ^~«^1 j u^JLa (b 

.4^jliJl AjjIjJl < r ^^-\j t X j j^Jl 



^JiiJI ^J>UI Jl>l Jaj;^ ^^>^ (d 

6 (r, 0) iJaiJI oIJ1j^>[1 ^ 45%JI ^1 (e 
. (x, y) jlS^Jl olJlJb^l j 



(52 





(53 



240 



270° 



300° 



J£) aikaJi oLilJb*)li ^ y-l U-jj jb-jU c 0 < 0 < 180° cults' ISI 

;^jL U-a Hal 

(5,960°) (39 

(-2.5,^) (40 

(4,^) (41 

(1.25,-920°) (42 

H--t)<« 

(-6,-1460°) (44 

j j^>tj| oU>cj1j (wJalll J j^LJl c-aI JL^>o t^^Jai (^j^ww^j 
o^Jl>&Jl la\s\ Jl J ( jJbxj jj^jj>Jl jl ^ J&\ .^Jalll 

.fUSVlr 4 - j < 0 < j, 30 < r < 240 ^LiJL 
.^^JaJall ^ ji^wJi J jj^<>j>Ji Lgj ( jJ^> c j ^gill 4 3)?* Jl Jju (a 
4*1* t5 ft 2 Jl ^-Uo tj^Jj jS'jlS'lSl (b 

Jp 4llalo JjLJl JL^l ^jg.* JlP C^Iq aJI qLs^> ^^gvaj jj^I (46 



6 - 6 
Jl a> 

, x loJ Jc>- jU toU^! JiLJl J ^> jj& U5 1 314.16 ft 2 



^uiaiJl a^Lvwo cJlS'lSl .^lai^Lr^^ c x < r < 20 




1^1 U-o Ji" J Slk^Jl J j^Jl Jl>eJ ^JDl J ^4>«-Jl Jl^^l jl 

p l = (3, 35°) , P 2 = (r, 75°) f P l P 1 = 4.174 (47 

P : = (5, 125°), P 2 = (2, 0) / P 1 P 2 = 4, 0 < 0 < 180° (48 

?! = (3, 0),P 2 = (4, P X P 2 = 5, 0 < 0 < 77 (49 

P : = (r, 120°), P 2 = (4, 160°) , P 1 P 2 = 3.297 (50 
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(1 -5 jjJI) \jL L-o J£J u, v ^>dJI ^ 9 J\ 

vl= (4,-3,5),v = (2,6,-8) (65 

u = 2i-4j + 7k,v = 5i + 6j - Ilk (66 

u = (-1, 1, 5), v = (7, -6, 9) (67 

x 2 + (y-l) 2 = 9 (68 
(x + l) 2 + y 2 = 16 (69 
x 2 + y 2 = l (70 



c JL.VL r ^ c (5, 310°) , (6, 345°) ^;lkil oLSlJb-l cUlS" 

2.97mi A 
3.25 mi B 
3.44 mi C 
3.71 mi D 

c R(-5, 3) Sk* b\ vt~>- <.RS JL ol^iJl ^ ( 72 

?S(2, -7) 

(-7,10) C (7,-10) A 

(-3,-10) D (-3,10) B 



(j^H iS ^JkS J^*^ ^ a ^° ^^'"^ ( 7 ^ 

c -30° < 0 < 210°, 0 < r < 20 ^LuJL Ujuw 



120° 



90° 



60° 




210° 



330° 



852 ft 2 C 
866 ft 2 D 



821ft 2 A 
838 ft 2 B 



UUit jj&JuS\ Ljljlg* JjLujl* 



.(-3, -4) LjI^jJI VUIj^I 'jdl 

^l( r l/ ^l)/^2( r 2' 0 2 ) J~^\&.u\^\d^^Ji «jlAjJ (56 
. P±P 2 = V r l 2 + r 2 2 ~ 2f l r 2 COS (°2 °l) cjt* 

4J». : .,/2.1L oLk?t<Jl 4iLw^Jl ^LU^J djJoo ISU j : j-Jj-tJ (57 

. I j-Cv3 . $2 — $2 = "2" Oj^o LoJJ^P <L ; )g<?H 

(5,45°)^^! J^^j Jl^^ J^^li :Ua>Jl uJl^I (58 





j» JbJl^J ^ia-a-H oloiJ^^l AULAS' ^JlP j^>- * (59 



^ t^L U^> Ji' ^ u, v ^^»6l<JiJ ^Ji^-lwUI yj^aJl Jwfb- jl 

u = (4, 10, 1), v = (-5, 1, 7) (60 

u = (-5, 4, 2), v = (-4, -9, 8) (61 

u = (-8, -3, 12), v = (4, -6, 0) (62 

Jbrjti . a = (-4, 3, -2) , b = (2, 5, 1) , c = (3, -6, 5) jlS* W 

3a + 2b + 8c (63 

-2a + 4b - 5c (64 
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Polar and Rectangular Forms of Equations 





P(x,y) i 
P(cos 0, sin 0) 


■3/ 




fr=l\ 






V ° 


J X 



Ujhp j thiols' J>\ JiCJi Jlp aJ j-^ <jji L>-l j^l J^-j JJ. cu*^ (j-^>=-5 ^-^i 

^j-^ ^»~~w>cJl JjXJ C_^Lwv^>cJ ^jJLj COjUM JyJLlwwJ ( j-vw>c<Ji C^»~~w>eJ ^ J-^^ I ^» jJa-v^J 

* P(cos 0, sin 0) o jj-^Jl Jip 0 SLUJI j t bj^ jJl o l5 JLp jJl 



= - = Y = x 



sin f9 = ^ = j = y 



r 1 ' r 

j^Jl Jipr, <94JMjuP(x, y) 



cos 6> = y 
r cos 0 = x 



sin # = y 
r sin 0 = y 




P(z,y) 



0 jt^ati jj^>*lt 



oipijL^pri jia < (r, 0) ^.WiftticiL^ijL^yi PaWism pis &t 

P aua-.tt (x, y) 2u3 jISujJ! 
x = r cos 0 , y = r sin 0 
. (x, y ) = (r cos 6, r sin 0) jl 



.4 ■ itVrlf 1 LJ^U^il 



www.obeikaneducation.com 





p ( 4 '? ) < a 

y = rsin0 jj^uij^ x = rcos^ 



= 4 sin ^ 



6 



= 4 cos — 
6 

V£ 

2 



= 2 = 2V3 

..^pl JiCiJl ^ U5 (3.46, 2) jl (2V3, 2) ^ P ikaJJ iJjl^Jl oUIj^^I b\ J\ 



61 ljV^Ll«JLJ 2LjjjISLjjl)I Sjju-allj 2UjIaAJ I Sjj^al I 2-2^jJLll 



7T i 
v 0 


y 


v 






















\ 



Q(--2,135 0 ) (b 

. r = -2 , 0 = 135° oU 4 Q(- 2 , 135°) oLI j! Uj 
y = rsin0 jj^ui^ x = r cos 0 

= —2 sin 135° r =-2,0 = 135° = —2 cos 135° 



=-#)=-^ 



(1.41 , -1.41) j! (V2 , - V2) ^ Q 4kaiU LjlijJl oLI^I j! ^1 

V(3, -120°) (c 



7T 

2- 


2/ 

r = 3 / 0 




y = r sin 0 






'1 1 1 ly 


pL/ 1 1 '* =3 sin -120° 




- 120 ° / /^\ 

: = 3 (-f) = 







3V3 



jj^ui ^ x = r cos 0 
r = 3, (9 = -120° = 3 cos -120° 

^ =3(4) = -! 



.o%4 J£jJ1 ^ US llyS (-1.5, -2.6) jl (- f / - ^T") V ikaJJ aJjI&jJ! oLIj^VI jl ^1 

X(-3,45°) (1C S ( 5 'f) (1B #(-6,-120°) (1A 

. J-^>Vl (x, y) 4k&Jl j-o r 4iLw<Jl zi^jy ^^jjplli a\>^J^*i^I 

y) l^j^Vu* r 2 = x 2 + y 2 




jJall L_tjv J^J I c? ji : ujJi I j JL>J I jLs^L T — \j X 2 + y^ 

. JJaJl <)b J^U ^ X, y ^ 0 JaJy 



tan 6> = 



6> = Tan 



-l y 



.o-jlS^jJ! oLlJ^)f! ^ ^ [-90°, 90°] j\ 



7T 7T 

2 ' 2 



o jIaJI ^Js> JaAfl 4iyo> JiaU aLv5oJ| aJIjJI (1)1 ^Jb 



< OcJtfblj. 2.2.1 J5LL]l c yU5cX>0 j^Ujc^ j! c^l^ll j! JjVl ^1 J J^j 
. 2.2.2 J£*JI ^ US' JkU 4l^Jl aJIjlIL slk^Ji ^jljJl ^Li Jl 180° j! 77 dLLe 
fy 




P(x,y) 





7T 

2 


y 


/P(x,y) 








? =Tan- 1 1 




O 
















2 ' 







x < 0 Ujc^ 6> = Tan" 1 -|- + 180° j! 0 = Tan" 1 1- + tt 



x 

2.2.2 Js^Jt 



x > 0 Ujcp 0 = Tan -1 ^ 
2.2.1 js^lt 



'1/ P(r,0) 
P(r,y) 




oipijL^pn jia < (x, i/) 2uj oipijL^pn p aua.tt jis tit 

(r, A) ^ P^v.it a^uati 



0 jUiitl j>>*H 



x > 0 UjOa < 0 = Tan -1 |- < r = ^]x 2 + i/ 2 

: jteX < 0 UjO^j 



0 = Tan" 1 |- + tv 
. 0 = Tan- 1 ^ + 18O o J 1 




S(l, -V3) (a 

. X = 1, y = — V3 jU t (x, y) = (1, — V3 ) AiaiJl oLSI Jb-I j! Uj 

. 0 jJl iUo)/ c 0 = Tan" 1 1 4Xw*Jl c x > 0 b% 



0 = Tan 



= Tan 



-i y 

X 

-1 -V3 



x = 1 , y = - V3 



7T 

3 



'= \/x 2 + y 2 
= Vl 2 + (-V3) 2 
= V4 = 2 




0 = Tan 



-l 1/ 



r(-3,6) (b 

.x = — 3 1 y = 6 jU t (x, y) = (—3, 6) AksJI oLSI Jb-I j! L-> 
0 4,jljJl 3Uo)f * 0 = Tan" 1 1 + 7T 4J^]I J**iJ c x < 0 <jVj 

+ 7T jj^iiij^ r = ^Jx 2 + y 2 



= Tan_1 (-|-) + 77 y = 6,* = -3 

= Tan" 1 (-2) + 77^2.03 rad 



= V("3) 2 + 6 2 
= V45 -6.71 



\ 
\ 



6.711 



I I I I 



O 



5.17 



v 2.03 



m i 



tlr 5U,j c T ^JJ yaill oLilJb^l y ^jj ^ ll^s (6.71 , 2.03) j! ^! 
.jjU~Jl J£dl J 1 (- 6.71 , 5.17) jt (- 6.71 , 2.03 + it) 

W(-9,-4) (2B V(8,10) (2A 
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.(5,295°) ^kfcJl jlp 

y = r sin 0 Jj**u 1 5^ x = r cos 0 

= 5 sin 295° r = 5,0 = 295° = 5 cos 295° 

~ -4.53 ,u,„ntb ~ 2.11 

.Cyj (2.11 , - 4.53) ^ ^^Jl ^^J aJj 15 ^^ 1 oLIjl^VI d\ J\ 
jt-^>JI ajjIjJI ^li j 4iLvw<Jl Ui t (3, 7) I^jLjIjl?-! ^Jl 4k2JI jlip UjL- JL^j j*-**^- ^ jl^ ISI (b 



0 = Tan- 1 | 
= Tan-^ 



« 66.8° 



x = 3 , y = 7 



' = \/x 2 + I/ 2 
= V3 2 + 7 2 

~ 7.62 




7.62 jSl! J^JIj ^^Jl ^ ^L^JI j! ^! cll^C (7.62, 66.8°) ^ ^^Jl ^^J ^JaiJl oLJlJb^l 

66.8° l^io ajjIjJI ^Lij 

J| Ijjli jl .*UJl iJU^ jdlU-o/Vl JLu^ (3 

.(6, 125°) AlaiJl JllP l5Lw*yi Uj-wo Jl^?j Ji Jl^? jJI jlg->- jl j t<3 

?iJLwVl ^JjJ ojIS^jJI oL*lJb-)fl U (A 
Ui c (— 2, 6) jIS^jJI jd\ Ak^Jl Jup ILL. Jw?j Jii lilwSfi ^ij^ jlS lil (B 

y 

.oLol JSLtJl ^ US ^JaiJl j AJjlSsjJlJl ojjya.ll ^Js> 0 jjljJl aJ^U^j Ja^*y -jr^-t J^-f^ 



4j jtVntt Sjj^aJI ijr Xc 

r = 3 





TT 

2 J 














H 


















2 i 







4_ojISLj-JI 3jj <^>t> Cjr ic ^lI^LmJ t 

X 2 + y 2 = 9 



oU^I ^-Ji2c*w<J! ^J^bco ia>-*y t'jz^i J'^*'^ ^J^H^ ^JJ^ o-x£)c<Jl A^JaiJl O^^U^Jl jU JjU-« JtSwoj 

~ J - 2tt 2 TT 

2x - 3y = 6 3 \ J^kC / 3 r = n ° - . - 

v^^^ ^ 2 cos 0 - 3 sin 0 




43 jj 111' M^j l^ib l 

J^j ^12ft*a^j ^ajjL3400 
The New York Times i>JUa*Jl 



COS 6->X ^jS> ^y? yu j-^L* aJU-P ^JaiJl ojj.y2.li aJjISoJiII ojj-s^I 4J:>U-<Jl Jjj^> 4^-^ <l)l 

.SJtlioJI olLllaiJl j ajjj>»JI (3 j^ JU-?cl^Lj a>jLJI ^LtaU^Jl Ja^J t r sin 0_j y j 




(x-4) 2 + y 2 = 16 (a 

j . (4, 0) U£j*j c4 Jjl> SjSb jj*(x - 4) 2 + y 2 = 16 ibUJU ^LJl J^<Jl 

.^L]^bcJl JxIj . r sin 0->y jejr cos x ^jp <.^J:>U-JiJ XLka)! ^waJl 





(x _ 4 ) 2 + y 2 


= 16 


x = r cos 0 ,y = r sin 0 


(rcos 0-4) 2 + (r sin 0) 2 


= 16 




r 2 cos 2 0 — 8r cos 0 + 16 + r 2 sin 2 0 


= 16 


^j^jJal 1 ^juO 16 ^j^aj 


r 2 cos 2 0 — 8r cos 0 + r 2 sin 2 0 


= 0 




r 2 cos 2 0 + r 2 sin 2 9 


= Sr cos 9 




r 2 (cos 2 0 + sin 2 0) 


= Sr cos 9 




r 2 (1) 


= Sr cos 9 




r 


= 8 cos 0 



i/ = x 2 (b 



.JLpI 4I>eI3 oUJI j cJu^S/i ^JaJij 4-^lj t^liCo ^Jai y = X 2 4J^U-Jl1 Jl<^Jl ^^LlJl Ji^ 



x = r cos 0,y = r sin 0 

r COS 2 0^\c jiaJI a^tfrtj 

sin 0 sin 0 1 



y = * 

r sin 0 = (r cos 0) 2 

r sin 9 = r 2 cos 2 0 
sin 0 



cos 2 0 cos 0 cos ^ 



cos 2 6> 

sin 0 t 1 

cos 0 cos 0 

tan 0 sec 9 



= r 



x 2 - y 2 = 1 (4B x 2 + (y - 3) 2 = 9 (4A 



aJjISoJiJI ^LtabcoJl Juj^tlll 4JL0-P Jl* o jJ>La CUwJ AJjlSCp 4j^U-« ^Jalll mJ^U^JI Jjj^J aJLo^ 

olS^UJ! £-^r ^ylill Jjj^JI t^JaiJl ^ItaU^Jl 
. r 2 = x 2 + y 2 , tan 9 = j, x = r cos 9 , y = r sin 0 



I >3 At jua«JI i\A 



"iUjlaii I Sjj^siJ I Ja^ ullS ^JL^ 
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* = f (a 







jiaJi tan Jls*L 



tan 0 = ^ 



6/: 

tan0 

y 

X 



y = ■ 



7T 

6 

V3 
3 

V3 
3 

V3. 



V3 * 



r=7 (b 



r = 7 



r 2 = 49 



r 2 = x 2 + i/ 2 X 2 + I/ 2 = 49 



r = -5 sin 0 (c 

r = —5 sin 0 

r 2 = — 5r sin 0 



r 2 = x 2 + i/ 2 , y = v sin 0 



x 2 + y 2 = -5y 



^jiai i ^ 1 5 x 2 + y 2 + 5y = 0 



J ji^ o oJla jLj j tx 2 + (y + 2.5) 2 = 6.25 S jj-^Jl s j^Vl 4J:>U-<Jl ajIiS" j^-ij 

. (0, —2.5) U^S" y> j t 2.5 U ^iai <Ju^ 

r = 3 cos 0 (5C 0 = ^ (5B r = -3 (5A 



^0^(4,^(2,1) 



< (2Vt, 2) j (>/3 , 1) 
V3 

•y = -3-« 



ix = r cos 0,y = r sin 0 

.r = -2-,r = J- 
cos 0 sin 0 



(5 Jilt) 

0= - j (33 r = 3sin0 (32 

r = 4 cos 0 (35 r = 10 (34 

r = 8csc0 (37 tan 0 = 4 (36 

cot 0= -7 (39 r= -4 (38 

r = sec 0 (41 0 = ^ (40 

cr = 12.6 sin 0 JLbUJL Jj^jJi ^ ^ ^IJ * JjVj (42 

£jj j t^jjlS^JiJl oj j-s^Jl Jp J jJI y>\ 4j^L>oj c-j^l (a 

.4j o ybuJl ^JLkuJl ^Jl^j t JljJjJl jS" Ji>- jl (b 

r = 1 (43 

cos 0 + sin 0 

r = lOcsc(0 + ^) (44 
r = 3csc(0-y) (45 

r = -2sec(0-^) (46 

r = 4sec(0-4^) (47 

r _ 5 cos 0 + 5 sin 0 ^ 
cos 2 0 — sin 2 0 

r=2sin(0 + j) (49 



r = 



= 4cos(0 + ^) (50 

6x - 3y = 4 (51 

2x + 5y = 12 (52 

(x-6) 2 +(y - 8) 2 = 100 (53 

(x + 3) 2 + (y - 2) 2 = 13 (54 



(1 Jl^) 



(M)<> 

(2.5,250°) (4 
(-13,-70°) (6 
(-2,270°) (8 
(.0 



(2.f) (■ 

(5,240°) (3 

(-2,f ) (5 

(4,210°) (9 



(-13,4) (12 
(4,-12) (14 
(0,-173) (16 
(-14,14) (18 
(3,-4) (20 
(2,V2) (22 



(7,10) (11 

(-6,-12) (13 

(2,-3) (15 

(1,3) (17 

(52,-31) (19 

(1,-1) (21 



./?" j i^Jjia ^ 1.5 mi Jl*J> <*JI jj ^ojJuj cJlS" ISI : ljLsLujl4 (23 
jp ^j>-li toLo! JSwJl J US' JU-iJl j jJ< 53° UjlJuLa ajjIj 

(3 jiia) .a,b^>JI 




0.5 mi^ 



^ ^ JU-^Jl! j^ti] li^ ciljJ dlL- ISI (a 
Jjio j 0.5 mi j tljjp 2mi JuJ Jlp ^oJuJl jlS \s\ (b 

(x + 5) 2 + y 2 = 25 (25 x = -2 (24 

x = 5 (27 y = -3 (26 

x 2 + (y + 3) 2 = 9 (29 (x - 2) 2 + y 2 = 4 (28 

x 2 + (y + l) 2 = 1 (31 y = V3x (30 
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oJla ^ : 3^ Jbtl* lj^LcUj lj (60 

^ jivwJI ^ a + bi c_i j^Jl ^JuJI j^SC^j x (a 

^ 6 + 8i c_i^Jl iJbJl .(^ V) AlaiJL ^j^t^Ji 

^ jiwwJl ^ —3 + 3i j^Jl :>Jl*JI LoLo Jj^ : LoLu (d 



cH ^ J*^ ^ J c x 2 + (y - 1 ) 2 = J 
. dJbU-l ?^w>«w9 a^W cJli" Lo^j! . y = sin x 



ca-J jLCjlJI Sjj^aJLr = 2a cos 0ij\jS\ c5! (62 

. Lfc ^ks uL^j J J^J \-&>j5 j I j 
ojj^J I ^ip ^LtalxxJ I J~UJ ^^l* Lu^j^ <wil (63 

j! olJV <:X = r cos 0, y = r sin 0 J^ci^l *uLa>j (64 
.sin# / 0, cos# ± 0 t r = x sec 0,r = y csc 0 

lAbUJlc^l :l>o (65 

r 2 (4 cos 2 0 + 3 sin 2 0) + r(-8a cos 0 + 6b sin 0) = 

12 - 4a 2 - 3b 2 

. (y^ j j>=^ liki aJjISoJlII mJ^U^JI Ji<J . r 



(55 













■3/ 


















8 








































-4 
































-8 


-4 


O 




4 


8x 
















































-8; 




























































8 








































4 




5J 
»^ 


























-8 


-4 








4 


V 


ix 


"T" 


-4 
















l- 




) ^ 






, - 


4) 











































(57 



A^LvwO -b^jl .oU^I J^sJLJl ^3 Li caJUj AikloJ aIjUx^ f-l 




x 2 + y 2 - 6x - 2y = 39 



.(0, 20) l«J ^ JipIj c(0, 0) 
o jljjJI aJl^JI aLU^ L-il (a 

a ^ 4J^UJI L-il (b 




^ J (-2,^-) SkiJJ !>UUJ Jju JsUJl ^ <j! (78 

<2,f ) A 
(-2,f) B 
(2,^) C 
(-2,-^) D 

t k jL jl Lw. c m = (5, - 4), n = (-7, 3) o£ I SI (79 

?k = n-2md_> 

(-17,11) A 

(-17,-5) B 

(17,-11) C 

(-17,5) D 

?x 2 + (y - 2) 2 = 4 JJaUJJ iJaJiJl Sj^l U (80 

r = sin 0 A 
r = 2sin6> B 
r = 4 sin 0 C 
r = 8 sin 6 D 



?u= (6,-1, -2), v= (-1,-4,2) 
(-10,10, 25) A 
(-10,-10,25) B 
(-10,-10,-25) C 
(-10,10,-25) D 



(2-1 (_>«jjJI) .^Jaail ^ y . ^ JI ^ Akaj Ji - ji< 

A (—2, 45°) (66 
D (1,315°) (67 
C (-1.5,-f} (68 

(1-3^011) I^lU* JS't/U, V Jj^^lJI O^-jt 

u= (6,-4), v= (-5,-7) (69 
u = (2, 3), v = (-9, 6) (70 

l^il^Jsl (j-j isLwJUol^iJ. 5 ^ SjjUs 4?- 0 jSij tulj^Ua (71 

(2-1 ^joJi) . 11.5 ft L$i* 5 J^ls ^Jljj .ijL-Lo iJl^uJl 




.^JaJLli JlP J.Ja.0 j^Jl jl 

^^^^^ ^ d 4iLwJl Lj (b 



x 2 - 7x = -15 (72 

x 2 + 2x + 4 = 0 (73 

12x 2 + 9x + 15 = 0 (74 

( 1 - 4 ^joij jJ I ) :lgi.,^aru.a AkHj oLjIjl^I jl>- j\ j 

(2, -15, 12), (1, -11, 15) (75 

(-4, 2, 8), (9, 6, 0) (76 

(7, 1,5), (-2, -5, -11) (77 



69 ljV^Ll«JLJ 2LjjjLSLjjl1! Sjju-allj 2UjIa£) I Sjju^al t 2-2<j^jjtfl 




Complex Numbers and De Moivre's Theorem 





o 



^^ij^Jl (R) 



^j^ju iwi^ a-S* j^Jl ^Iap^I *Lj^5CJl J^jicUvj 



4P j^>j>c-a lift 4^Jjs^lvv^Jl J>! J-P^l 4P j^>j>s-o 

LjU c^Ijl^)/! ^ ji^Jl JUJI jjfe US' .(a, b) AkaJL j^Jl ^^i^Jl l5 1p 



4Ll<J j5Uj ISjlp ^Ul JjS^j .( & = 0 l)! Ji^M) a + Oi ^5 ^Jl iJuJl ^ 







a + bi 
b 




0 


e^^JI (R) 


O 





o 



^1/ 



(a,b) 



|z| = |a + bi| = V^ 2 + ^ 2 



JLxlj 0 Lai J iUS j^il 

complex plane 
real axis 
imaginary axis 

Argand plane 

absolute value of a complex 
number 

polar form 

trigonometric form 

modulus 

argument 

nth roots of unity 
www.obeikaneducation.com 




z = — 2 — i (b z = 4 + 3i (a 

(a,b) = (-2,-l) («,&) = (4, 3) 
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a = -2 , & = -1 



^V^Tb 2 

= V("2) 2 + (-D 2 

,u,,„ntL = V5-2.24 
lljis2.24 ^jLj —2 — i :>Jl*U 4ilk<Jl 4^iJl 



a = 4,b = 3 



z\ = \]a 2 + b 2 
= \/4 2 + 3 2 
^.jjl = V25 = 5 




-3 + 4i (IB 5 + 2i (1A 

Jlp (x, y) Vj^I oLlJb-V! U5 

> ^ ^ ^ 

.a,b J~UiJ x, y ^-i ^U^l ^ cJu^ciwol ^Jl JLftlioJI 



sin0 = £ 



cos0 = £ 



r ^jId c-ij^ r sin 0 =b r cos 0 = a 

.Li ja ^JuJ <LiLl<Jl S jj^aJl j\ 4..J?.flJl 3 jj^ali -^W^i ^L*j <.b <.U ja JiG Alkali o^Li<>jJl ^yzjyCjj 

^^Vil^j^ji^juji z = a + bi 

b = rsinO ca = r cos 0 = V COS 0 + (r sin 0)i 

jTuWi «>lj! j^L = r(cos 0 + i sin 0) 

*i yr^i JLojvl^L U^UxjJ q^<hj tL-i j-<J^ ^JbtU j^lJuJl jl 4iikJl ^UJiJl JioJ r jU t l^S" j^JI ^JuJl 4JU- ^ 
JiJLj . l5 j^JI ^JuJl 4^*1 ^ ajjIjJI .r = \z\ = \l a 1 + & 2 4iikJl 4^iJl ^Uo)/ aiU^i^I ^JJI a~Jl> 

IS j^Jl ^IjlpVi JL^clJ jl\p t (x, y) jLCjlII oLjIj^)/! Ozi^y 
.a<0 Ujl^p 0 = Tan" 1 1 + tt j! a > 0 Ujl^p 0 = Tan" 1 1 




et^>- 1 2 = r (cos 0 + i sin 0) 

cb = r sin 0 1 a = r cos 0 cv= \z\ — \j a 1 + J? 2 
. a < 0 Ull^ < 0 = Tan -1 1 + 7T * a > 0 Ull^ 0 = Tan -1 f 
b < 0 cJilS! ^=-y * b >0 cJl^ ISI 0= y jU.a = 0cu^ lilUl 



JSi^u J . l_lS ^juJI 2bLx5J 
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0 = Tan" 1 \ + 7T 

= Tan" 1 - 1 + tt « 2.21 
6 



^Tan" 1 ! 



-6 + 8/ (a 

.6huJ\ j r ^LiJ! jl>- jl 

a = -6, b = 8 = V(-6) 2 + 8 2 = 10 

.Cju 10(cos 2.21 + i sin 2.21) ^ -6 + Si ^JuJl] 4~k2Jl ojj^Jl jU III 

4 + V3/ (b 

r = V 'a 2 + b 2 



Tan 



-1 V3 



0.41 



a = 4> = V3 = V4 2 + (V3) 2 

j^l Vl9 « 4.36 

. Cja 4.36(cos 0.41 + i sin 0.41) ^ 4 + V3i ^JuJl] ^LkaJl Sjj^JI jU I U 

-2-2i (2B 9 + 7* (2A 



.sLkjcJi 0 ^>j!jU AjJiuJi ^wwJl j i r 




.Ij jISCjJI o jjyaJU 4ip jIp t L £ia£J1 ^j^JI ^Jz = 3^cos ^ + f sin -^-j ^wbJI jL 

.Ja^o cAJtliJi |»-jAJi -^rjl ^j^-^l ojj-s^Jl Jlp ^jl?JI 4jIx5C1 j 
1 3 jj^i 3^cos ^ + i sin 




= 3 



2 2 



.z = ■ 



3V3 



3 / TT TC\ 

+ — i ^ z = 3 (cos — + i s i n "g") V j^^l 0 ^ 



4(cos^ + /sin^) (3B 



5(cos^ + /sin^) (3A 



r (cos 0 + i sin 0) 
1 2 a Jll« ^^Aa . r cis 0 

er Jk. —6 + 8l iJbJI t_JlSLj 

^o.l0cis2.21 ^Ul 

10 = V(-6) 2 + 8 2 , 
2.21 = Tan" 1 - 1 



>4I ^Ul^Vl Jj^>o 

jtlij <TI - nspire 
3 jLjJI JU.^^ Calculate 

j^J / ^ J J t-> T 1 AJJ ,^t( 



•HHI 



j^ii^ijicVijaj .WJoLoijL^yt 2j^ii 72 



j c^S" yj\ ^JuJJ ojj.sA.ll JbJ lAjjJLvj tAljjS ^L>ojj l^U-ta^j 2Lx£j^Jl JtJLcVt <-Jja^ 

^5\^jj .l^u^wi j 4^5 j^Jl ^Iap^I l~Jj*J? ^ 4jUU o^Li^s j»UjJI <^~>- j ^-*~>Jl tlr° <3 j c£j^>t^Jl 



-1 — ) J!jl£Lu<!j 



r 1 (cos 0 : + i sin 0 X ) • r 2 (cos 0 2 + t sin 0 2 ) 

r 1 r 2 (cos 0 X cos 0 2 + * cos #i s i n #2 + * s i n ^1 cos ®2 + * 2 s ^ n ^1 s i n ^2) 

r-^ [(cos 0 1 cos 0 2 ~~ s i n #i si n #2) + (* cos ®\ s ^ n ®2 + * s i n ^1 cos ^2)] 

r 1 r 2 [(cos 0j cos 0 2 — s ^ n ®\ s ^ n #2) + * ( cos ^1 s ^ n ^2 + s ^ n ^1 cos ^2)! 
r 1 r 2 [cos(0 1 + 0 2 ) + i sm(0 1 + 0 2 ] 











: jia < z 2 = r 2 (cos 0 2 + i sin 0 2 ) < z 1 = r^cos 0 1 + i sin 0 a ) 


^j-t-tSj^sJ 1 ^jj^JLaJL) 




z a z 2 = r 1 r 2 [cos(0 1 + 9 2 ) + i sin(0 1 + 0 2 J 




v 


r 2 ^ 0 < z 2 =£ 0 ^ < ^ = [008(0! - 0 2 ) + i sin^ - 0 2 J 








4Xp jlp c^LJaAJl S jj^aJI ^JLp 2^cos ^ + i sin -^-j • 4^cos + i sin ^-j ^fU J^- J\ 

2 (cos 57T 



5tt 



3 

= 2(4) 



1 ^y] • 4 ^cos ^ + i sin 



= 8 (cosi^+isinill' 



.^:Ul] aj jIS^jJI 0 jj-^l j! o^l j 
iuui*2i\ Sjj^aJi 8 |cos + i sin 

-#-4) 

jjjjui v^u. = 4 V3 — 4i 

.4\/3 - 4i 4jJjl£u]| Sjj^Ji j c 8|cos + i sin ^:LU ^JiaII Sjj^JI j j5is 

3(cos j + i sin • 5^cos j + i sin jj (4A 
-6(cos ^ + i sin ^) • 2(cos ?f + i sin ^) (4B 
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^1 



. (6 — 3; ) 12 ^jLsJ Z l^ii jU-a cJlS" j tl50 V ^ jL«j ° y ^ ^ <3 y * * 



r= Vl50 2 + 0 2 = 150, 0 = Tan" 1 = 0 



150 



150 = 150 (cos 0 + ; sin 0) 



r = Ve 2 + (-3) 2 = 3V5, ^ = Tan" 1 - § « -0.46 6 - 3; = 3 V5 [cos(-0.46) + / sin(-0.46)] 



2LdL^Vl2UiW! I • Z = E 



E = 150(cos0+/sin 0) , 
Z = 3 V5 [cos (-0.46) + j sin (-0.46)] 



_E 

Z 



1 = 



150 (cos 0 + j sin 0) 
3V5 [cos(-0.46) + ; sin(-0.46)] 



150 



{cos [0 - (-0.46)] + ; sin [0 - (-0.46)]} 



3V5 

I = 10 V5 (cos 0.46 + ; sin 0.46) 

.^JjlSojJl oj jygli ^1 jLxil oJ-Ji> J j^- j 

aLLaii sjj^ji J = 10 V^5 (cos 0.46 + ; sin 0.46) 
^i^^l = 10 V5 (0.90 + 0.44;) 
^jjiii a^u = 20.12 + 9.84; 

.CjSjsJ (20.12 + 9.84;)^jLJjUISJLi d\ J\ 
LgiSjL*^ Jb»-jli (8 + 6;) jLJI UJ> cJlSJ t 120 V ^Lj^SjSta JJj* OIS'ISI j^bj^ (5 




.LJaJajl ojj.ya.ll ^^Lp e^S j^Jl ^JuJl ^blxS' Jl^LJI ^ jU cUjjjl>- j 

. z • z c-^Jl J*>U- z 2 jl>-j! j! 



l-ojIj^JI J^La 5jJjlLo CjL>JLLa j-jjlaj 



z • z 

.2 



Z = 



r (cos ^ + i sin 0) • r (cos 0 + i sin 0) 
r 2 [cos(<9+ 9) + isin (0 + 0)] 
r 2 (cos 20 + i sin 20) 



Ljj^alL Z • Z 

3 



Z^ = 



Z" = 



. z 2 • z c^Lv^o z 3 j! tj^/i j 

r 2 (cos 20 + i sin 20) • r(cos 0 + i sin 0) 
r 3 [cos (20 + 0) + i sin (20 + 0)] 
r 3 (cos 30 + i sin 30) 



ft ^ 4j*_~Jl o j^2j j c^JuJl ^LLJ aJ jJI o^iJl Jl>J ciLjU c<w^ j^Jl ^JuJJ 4J jJl 0 jiJi oL> JuP 4JI Ja^^/ 




: jla U^-^ iIjl^ n jWirttt 3 <^ l^S liji^ 2 = r(cos 6 + i sin 0) jlS til 

. z M = [r(cos 0 + i sin 6)] n = r n (cos n9 + i sin rc0) 




^Tan" 1 -! 



= Tan 



-1 4V3 



Tan" 1 V3 



(4 + 4V3i) 6 ^j1 

jj^uij^ r = V^ 2 + b 2 

a = 4,b = 4V3 = + (4V3) 2 

= Vl6 + 48 



7T 

3 



(cos y + i sin ^ 4 + 4\/3i ^JuJl] ^JiaII 2 0 j£i 

(4 + 4V3i) 6 = 8 (cos j + i sin fj 
(f) + isin6 



COS l 



•(f) 



>— clu-'J 1 pjJS J-*Iu 



= 262144 (cos 27T + i sin 27r) 
= 262144(1 +0f) 
= 262144 

.(4 + 4V3*) 6 = 262144 d\ J\ 



(2V3 - 2i) 8 (6B (1 + V3i) 4 (6A 



(f» 1754 -(» 1667) 
. Doctrine of Chances $± 



JuUiJI .4, — 4 Lj* ^A>Ji ^IjlpVi j»UaJ ^ x 4 = 256 iblvJU j^jj 
t x = 4 , —4 jop ^^^^ otj*** j^r j y = i 4 - 256 4J^UvJlJ jjU^JI ^LJi 

0 VjA^p yi $ yrj (j^J ^^ij t j-^=-^ ^ A^Lwo^l Ajjlg'Ji 4^>t^o ULL* cu^j^> 
x 4 = 256 ^^UvJlI ID ^ ^Jl ^IjlpVi j^>^» ^ n a>- jjJl ^ 3 jj^Jl 
j t4ik>^o jjJl?- jl J jJb^ 4jhjjI x 4 — 256 = 0 oj j-saJI Jlp ^iSi ^yJl 

.4,-4,41,-41 
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4 1 1 
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l<tJ*yi A*^ ,/?H ^\ J jll ^$lj^_p J^jCLwJ jl ^^^^ ^J"^ *J~^ JJ^T fe*^" 



2LalL>w*ll 2Lu>JI jj^^i o AUiT ( cos ^ + 1 s ^ n 0) ^ ■ sdL * J ^ ^ <w 



U 0 + 2 

-n\COS 



Ik-K , . . 0+2/ciT 

+ i sin 



. fc = 0, 1, 2, n-1 



i^taU^Jl ^Jaj US' tjl ^ScJL jj**^ IJlJ aJlp jujj jl en aJi*Ji k 




lj£ j^ll ^JLsJt jjJLv 

. — 4 — 4*'^ jjl iwbJLJ 4^L^)I jjJl>JI Jb-jl 

, = V(-4) 2 + (-4) 2 = 4V2 ,0 = Tan" 1 + ^ = f -4 - 4i = 4 V2 (cOS ^ + i sin ^) 

.^pLjJI jjJl>Jl! 4j». : .,/2.H <w*iS1 toVl j 

i i/ + ^ + 2^\ 

0 = zf, n = 4, r n = (4V2)4 (4V2)4 I cos ^ + i sin ^ I 



_ / 57T . 2/C7r\ . . . / 57T . 2/C7r\ 



. k = 0, 1, 2, 3 ^> c^pL^I jj!>JI ^Uu)f 



k = 0 



k = l 



2(0)tt | 



= W (cos || + i sin « 0.86 + 1.28i 



/32 



, 2(1)tv\ , . . /5ir , 2(l)i0 
+ ^J+tsin^— + 



fc = 2 



fc = 3 



'32 
/32 

/32~ 



\/32 (cos ^ + i sin MjL) « _i.28 + 0.86/ 

™ c _i_ 2(2)tt \ /5tv , 2(2hr\ 

COS ll6- + ^-) +lSm ll6 

(cos ^ + i sin ^) « -0.86 - 1.28* 

' /5tt , 2(3)tt \ , . n . /5tt , 2(3)tt \ 
COS ll6 + ^) + ISin ll6 

(cos ^ + i sin ^) w 1.28 - 0.86i 
0.86 + 1.28f, -1.28 + 0.86 1, -0.86 - 1.28/, 1.28 - 0.86/^-4-4/^^1^1^^1 



. 8 i-ull Sj-^otScdl jj-UJI o^- J\ (7B 



.2 + 2/ i-uD jj-L>JI J^r J (7A 



/ 

3uS J 4) xi.^'vij^.Uati.-.l AL.^yi 2j^ill 76 



(-1.28, 0.86) 

i 



O 



(-0.86, -1.28), 



T\ I I I 

J0.86,1.28) 



1* 



(1.28, -0.86) 

I I I I 1 



J UIJJL?- jl ^1 4*JJ^I Jji^Ji CjjL^Jl JiLtJl J t^ylJ^^I ^ jlwwJl 

JSC jl Ju>J tjJ^r JisJ ^JaiJl ojj-^Jl U ISU .o Jlp ^ 7 Jli<Jl 
Jp jjJu>Jl ^ cjliLv^Jl jl l^S" .o yljJl ^ki d J^jj ^j-£> 1-54 Aio»J L^Llo 

2tT 



jjJl>JI 4^>JbJl o yljJl JaZ ^Ji^aj J jjJl^JI (j^L^ jli c^JLLJl o jiijl J U j5S j .r = 1 Jlp 

.SJ^ jJl o j5b Jp ^ Jb-I j ^JbJU 4J ^Jl jjJL>Jl jU IJJ ^|J^)M ^ jlvwJl J 




.wb-l j iwbJU &Ll)l jjJi>«JI J^r j\ 

.y^l Sjj^]| JL* 1 ^1 

r = Vl 2 + 0 2 = 1 , 0 = Tan" 1 y = 0 1 = 1- (COS 0 + i sin 0) 

.£jL>±!l jjJu>JlJ 4*^2}] t j^/l j 

0 = 0 f n = 8,r n =1 8 = 1 II COS h I Sin - 



8 



8 / 

4 4 



. 1 ^judi jjSfi j!>ji k = 0d\ L ^ J ^\ 

j n (0)7T , . . (0)77 

k = 0 cos — h t sin — — 

4 4 

= cos 0 + i sin 0 = 1 



.JjLJI jJl>JI JJ — 4iL^»lj 4JUJI jJl>J| 4jc^ ^UxjI, jr^dJ -1 j-* j^=r u^W^ ^' -^"^ 

cos 0 + i sin 0 = 1 







i\ 1 1 1 


VI V2I 

I'll. 


-2 




































h 






-2 


-\ 



































V2 V2 
2 r 2 /-2 

I I I I I 1 



V2 _^2 
2 r 2 / 

I I I I I 



Jjtf! jJl>J! 



7T • • 7T 

cos — + 1 sin — 
4 4 

COS y + * SHI y 



V2 , V2 . 



= I 



377 • 37T 

jji jjl>j! cos — + t sin — 
cos 7T + i sin 77 



cos^ + isin^ 
4 4 



2^2 



V2 V2 . 



377 377 

^LoJ! jjl>JI cos — + i sin — = — z 

77T . . • 7tt V2 V2 . 
j^ifji j^ji cos — h t sin —q- = — — 1 

1 V2 , V2. . V2,V2. 1 V2 V2 . . V2 V2 . , lt tt, • ti 
1, — + — 1,1, 2~ + ^~ 1 ' _1 ' 2 2~ Z/ -yb^liv^ 1 JJ^ 11 

.j^Ij ^juJl) ^^ScJI jjJu>JIj^j! (8A 



.j^I j ^JuJJ a^Ijl^JI jjJu>JIj^j! (8B 



1 



77 j^Ij^j^ 2u^j-«JI ^IjlcVI 2-3 



(4,5jVll*I!) liJjl&jjl 
6 (cos ^ + i sin J) • 4 (cos J + i sin J) (18 

5 (cos 135° + i sin 135°) • 2 (cos 45° + i sin 45°) (19 

3 (cos + i sin ^) -j- j (cos it + i sin it) (20 

2 (cos 90° + i sin 90°) • 2(cos 270° + i sin 270°) (21 
3 (cos j + i sin -r 4 (cos ^ + i sin ^) (22 

4(cos^ + isin^)-2(cos^ + isin^) (23 

j (cos 60° + i sin 60°) • 6(cos 150° + i sin 150°) (24 

6 (cos ^ + i sin ^) -5- 2 (cos j + i sin J) (25 

5 (cos 180° + i sin 180°). 2 (cos 135° + i sin 135°) (26 



| (cos y + i sin ^) -=- 3 (cos j + i sin ^) (27 



(6JL5j>) :iJjli«jJI 5j_j_a3L <up j^p^j t^jlL L-» JiO gJlxJI Jl>^1 

(2 + 2V3i) 6 (28 
4(cos| + isinf)] 4 (29 
(2 + 3i)" 2 (30 
[2(cosf + l -sinf)] 4 (31 




: 4.2.1 o.l 1 4io-J A^-jl j c<_^5' j^JI ^^iw^JI ^ U-o iwip JlS* jio 

(1 J^) 

z = 4 + 4i (1 

z = -3 + i (2 

z = -4 - 6i (3 

z = 2 - 5i (4 

z = -7 + 5i (5 

z = 8 - 2i (6 

,Z = 10 + 15i a^%JL JlP SyJ^Jl Sjlll JaxJ :ljL£>JU (7 

(l jeu) . (N) J* J£^tfJvi~>- 

.<b>ti<Jl oUxjI j ^oLJio Jj>- j I (b 

(2Jlla) iA^JaiJl 0 jj^aJU ^>L U-o jA aJlp Ji" j-p 

4 + 4i (8 
-2 + i (9 
4- V2i (10 
2-2f (11 
4 + 5z (12 
-1 - V3f (13 

4(cosy + isin^) (14 

(cos^ + isin^) (15 
2(cos^ + isin^) (16 



| (cos 360° + i sin 360°) (17 



.z 0 = 0.8 + 0.5i 

t z : = /(z 0 ) cju~- t z : , z 2 , z 3 , z 4 , z 5 (a 

j tz 2 =f(z 1 ) 

.gjLJl Ja^jJl c_<L/? (C 

o jjJ^r J^I y> {—l—i)b\ cuJlp IS! z j^Jl ^jljJI j^>- j! (44 

x 3 = i (45 
x 4 = 81/ (46 
x 3 + 1 = i (47 



LjkJl ^tS^I J^Ul« 



2 — ^ 2" / 

ty>- y>S\ JL5 Ju^I jl Jjijj . cos ^ + i sin ^ ^U-Nl 



(49 



















6 , 






A 6 






— 1— 














2 - 








(50 



(7,8 jtftWt) 

i ^JuJJ a^IjlJI jjJl^JI (33 

4V3 -4^JbJLJ^pU^ljjjb>Jl (34 

-3-4/ ^JuJJ v^o^l (35 

^!j>M (36 

.Jb-lj ^wUiJ ^LpL^I (37 

*j>J! ^ JaJj c 5(cos 0.9 + ; sin 0.9)0 SjUJl J! jJ! 
**. 8(cos 0.4 + ; sin 0.4)0 SjL^JU s^IjJI ^ 

f, % p 

(l-i)(4 + 4i) (39 

(3 + i)(3-i) (40 

(3-i)(4 + i) (41 

(-6 + 5i)(2 - 3i) (42 




79 j^Ij^j^ 2u^j-«JI ^IjlcVI 2-3 ^yjJA I 



^JhjAB jL> J?t ci! (62 
? A(3, 4, -2) , B(-5, 2, 1) Otf ISI 

(-8,-2,3),V77 A 

(8,-2, 3), V77 B 

(-8, -2, 3), Vl09 C 

(8,-2, 3), Vl09 D 

(-3,^j^l^A3l_JlU (63 

3.97 A 

4.97 B 

5.97 C 

6.97 D 

?20 - 21* ^^Jl ^JuJl] ^kaJl Sjj^JI CjZ Ji*j J?L ^! (64 

29 (cos 5.47 + i sin 5.47) A 

29 (cos 5.52 + i sin 5.52) B 

32 (cos 5.47 + i sin 5.47) C 

32 (cos 5.52 + i sin 5.52) D 



t z 1 = r 1 (cos + i sin ^) jlS" ISI % <jtA (51 

o! c*Jts ^2^0 t z 2 = r 2 (cos 0 2 + i si n 



= J-[ cos _ ^) + j sin _ fly] 



^^^J jl cUL^I 4>c : w>«-^ ^LJ^fl ojL*Jl Oils' ISj^ lo iJl>- : j-JjulJ (52 

:|jul 4^j>^ jl tUib 

.z = a — btj*z = a + bi ^Jl ^JuJl jil y> jlS' 
((.^Lii^- ISIjlp! jjSiz + z, z • z jU 

t a + ojj-^l Jip y <jt*^ : ^>>jILa4 ^JLujl4 (53 

. Vl7 jkj ttikJI ^JJlj c a / 0, b + 0 o^ 



(2-1 ^jjJ!) I^^JaSJi ^jl^Jl ^ J>\j U-a Ji' jlo 

Q(4,-f)(54 
P(4.5,-210°) (55 

(2-2^jjl1I) 
(x - 3) 2 + y 2 = 9 (56 
x 2 + y 2 = 2y (57 

(2-1 ^jaijjj I) U-0 i^UjJl j-o £Jj JlS" /^O 4iLw<Jl Jt>- jl 

(2,f),(5,f) (58 
(1,-45"), (-5,210*) (59 

(2-2^jjl1I) 
(5,f) (60 
(4,210°) (61 



-A.<j ^tl xL.^'Vlj^.Ustl.-.l Al..~yi 2J^OdII 80 



70 U& (jix^-ul I Jjj>u*l I 

70 ^yz jljLvjI f^jfLuLA 

71 4 j jt^ntl 3jj f^ttl 

71 L<L»H 



54 ^ ^u^^llLjLoljL^^I^Uaj 



54 



71 



11 JLvlj .JJLjiU 2lljjJJIjjjL>JI 



54 ^ jt^tit I jj^>«^J I 
54 a M^>atl LjLoljL^yi 
56 ^ a uUaf 1 ^.sU^il 
56 ^ <W>rttl J-tlgUI 

70 ^3 L-C^J^J I ^TllulqJ I 

70 ^5 ^JL«JL>J I jjj>w^i I 



^Jal 4j^L>oj ^1 (r, 0) iUJl J-* . 



— (i 



(4 

. r (cos 0 + i sin 0) 



(8 



. 0 44>Jl«J I r 4-^>JUil ^LllloJI JUjlLluLs 

^^u^\ ( ^P 1 (r v Q 1 ),P 2 (r 2 , 9 2 ) jn^.tl j^AalWi • 

P 1 P 2 = V r l + r 2 ~ 2r l r 2 COS ^2 ~ 




240' 



270° 



300° 



(2-2 ^jdN) 

.(r cos 0, r sin 0) ^ P(r, 0) sham 2u3 jls^jdlcApU^pM • 



0 = Tan -1 1- + 7T x > 0 UjO* 4 0 = Tan -1 ^ 

. x < 0 UjO^ 

. r (cos 9 + i sin 0) ^ 
.z 1 z 2 = r a r 2 [cos (0 a + 0 2 ) + i sin + 0 2 )] 

|l = [cos - 0 2 ) + i sin - 0 2 )], r 2 ^ 0 
z = r(cos0 + isin0) cui^ til 4j1<^ i j^j^ "^j^ • 

iZ n = r n (cos w0 + i sin n0) 



-1 3/ 




^jlp ^1 0 ^ c (5, 0) o>Jl ^Ij/Vl ^ r = 5 ibUJl J ji^ 

.5 




x(l.5,^p) (10 W(-0.5, -210°) (9 
Z (~ 3/ ^) * 12 Y(4,-120°) (11 



r = | (14 
0 = ^ (16 



6/= -60° (13 
r = 7 (15 



(-3, 60°), (4, 240°) (18 ( 5/ |) / (2,-^) (17 
(7,^,(2,^) (20 (-1,-45°), (6, 270°) (19 




x = r cos 0 , r 2 = x 2 + i/ 2 



r = 2 cos 0 
v 2 _ 



x 2 + y 2 = 2x 
l ^j^\ l j^2x z ^ i x 2 + y 2 — 2x = 0 



4J^U-JlJ ^.LflJl ojj^aJl jl ^1 

(1,0) UjS' j» o j5b 4j^bco ^ j 
.1 La ^iaS a *p > J ji^j 




-2 7T < 0 < 2 7T t jflj ji" ^ ZJjIS^jJI ol2lJb-VL 

(-1, 5) (21 
(3, 7) (22 
(1,2) (23 

r = 5 (24 

r = -4 sin 0 (25 
r = 6 sec 0 (26 
r = I esc 0 (27 
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-8 


-4 


O 


5— 
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8R 










-4 
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►(4 




6) 










-8; 



























a = l,b = -6 



V« 2 + & 2 

V4 2 + (-6) 2 = 2\/l3 



(70-80 uUUI) >3I>4JJ iU^tajj iuS^I jlJLcVl 



:idJiJi»Jl 4i*J jl>- _jl j c< S yj\ fj j ^ ^ M ^ L*^ zXt- Ji" j2o 

z = 4i (29 z = 3 - i (28 

z = 6-3i (31 z = -4 + 2* (30 

i^JaiJl ojj^aJL ^J>\j U-a yj ^JLp Ji" jIp 
-5 + 8i (33 3 + V2i (32 

V2 + V2i (35 -4 - V3i (34 



.4jh^J| JL>- jl 



a = 4,fr = -6 



-lb 

a 

Tan" 1 (- 
-0.98 



.Cjs 2VI3 t(cos(-0.98) + 1 sin(-0.98)] 



z = 3(cos-| + fsin-|) (36 

z = 5 (cos j + i sin (37 

z = -2 (cos j + fsin (38 

z = 4(cos-^ + /sin^) (39 



-3 (cos j + i sin jj • 5 (cos ^ + i sin gjU Jb- jl 

SjUdi -3 (cos j + i sin jj • 5(cos + i sin 

; 1t + ^) + tsin l4 +— , 



-i 



>s ^ + i sin ^1 • -4 (cos y + i sin (40 



(-3 • 5) 
-15 



8 (cos 225° + i sin 225°) • j- (cos 120° + i sin 120°) (41 



5^cosy + isinyj -^Kcos^ + is 



cos 



a t} 2j^ic_uuxiji^^^*ij = —15 [—0.26 + i( — 0.966) 
jjjjUiA^u. = 3.9 + 14.5i 

.CjjZ3.9 + 14.6 i ^jj^kJl gj^J Vj^^^ j-^^ ^ 



2/ -31-6 f)< 42 
6(cos 210° + i sin 210°) + 3 (cos 150° + i sin 150°) (43 

:4Jjl£aJl Sjj^JI JLp 4^51 j c(V2 + 3i) 4 i»J j^j! (44 

. 1 + i ^jJl ^JbJJ VloJI jj^i jl (45 



83 4juvIj^JIj 'iU/ljjJI 2 J <nhU 




£ Jif>Jl <j y <.E = I • Z 4bL>c<J! J^cl^I a, b ^^p jil) 
(2-3 ^jjJI) .(o j-»1p *y>- ^fi\ 
<. J ^!(2 + 5y)s J 5ljJL J LJI jLdl sjl* cJtf ISJ (a 

0 LJI sjlS jU t (1 - 3/)f^ s^sijJi 43 jl~> cJlS" bl (b 



^JL^jZy? J. ^pj *(Jowkoski) <s ^j^>^ Jj^xj (50 



z = | + f i(a 



z = 2-2i (b 



4Ja£ 100 l5 JLp ^P*>Ul J-^j d^o total JSLLli 
4di±uJl oL^?J JuP Aiaij 50 j ccJatfJi J-o 4di±uJl 
(2 - 1 (juij jJ I ) .oJLj*JI 4flJa:.<Ji oL^?| JuP 4kflj 20 j i4\k~o jl<Jl 




240 



270° 



300° 



jb\ i*UJi ^jlp Ui c (3.5, 165°) aJ^JI ^p^UI bl (a 

<j] 4jL^?J JllP Akflj 50 JlP ^p*>UI J^a^J ^w>tJ y ^ 



4j jJ 

(2-1 ^jjJI) .20ftU^]a3 
jjJlJ Ja^yg bj tl^jj jJl ^Jal^o ^^Ji 4iJalJl 4VL«^ Jb>-ji (b 

. -30° < 0 < 210° s j&\ J 

olbl JSLtJl ^3 Sjljjjl 4\U^JI jL~a J^LJ t ^SU.j j3jlj^2lb*^ (48 
(2-2 ^jjJI) . r = 50 sin 0 ibUJL 




iTjjlo ^51 jJl diJS ^Lfljjl Ui t^j^fi ^Ja^ JlP ^JaiJl £3 j bl (C 



all jLHi*l 



2 



> J; c (x - 7) 2 + y 2 = 49 *bUJU ^Ul JjuiJI JSL^ ^ (8 



Z o yljJl A3 jbcA cj^I (3 — 4/) I Ifc jUJl jLJl SjlS 



? L5 J 2 UI ^ jiw^Jl ^ (- V3, -1) aJjISCjlJI aJLoIj^I 







(-1 + 4*) 3 (11 
(6 + i) 4 02 



. -277 < 0 < 2ir d~>- c 1, 2 ^^JLio^l 





r = 1 (4 0 = 30° (3 

r = 2.5 (5 



0 = ^ (6 



. JL-SfL r ^ c (66, 115°) AkaJl jc* 




i (50, —75) aJ jISojJI l^Lola^l SjSlt oJb>-j ISI (b 

.^oVl j»jJ IS! o j^Ip ^ c-J jil A>jljJl j 
. J^> jil ^cl^H y^l ^ ^L^-^l (c 



85 J^aiJI jLl^l 2 J^l 



Probability and Statistics J 




If 

Jot" < in : 3-Uj3! ^ 
iLs jJU I Cj Litis j^aJ I IjJ 

4_<iJliS jj£ : 2UiJ La/ 3 ^ 1 jJ3 
U-i LJlj pj t JljjJI 




5 JtnMt^O-^ilt 



j (Permutations) Jj-aUUI 



{ (Combinations) J-^ljUl 



? (Independent Events) jQlZLu^t 4jU3^L>J! 



j (Dependent Events) ^-cUaLul^I ^G-^L^Jl 



t (Mutually Exclusive Events) <jU-£LcUft 4jG3^L>Jl 

♦ 4 Torn C<iajJ1 



* (Binomial Theorem) ^jl>J! ljI^ 

: jla ft jlS til 

(a + b) M 

= M C 0 a^° + M C 1 a w - 1 b 1 + M C 2 ^- 2 b 2 + ...+ M C M a 0 ^ 



n 

- V - a" ~ k h k 



(«-2) 4 (7 

(2a + b) 6 (8 

(3x-2y)5 (9 

(f + 2) 5 (10 
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87 Jf^t^tt 4l^UI 3 Jrmfrtt 



Experiments, Surveys, and Observational Studies 

^jJiai j^Jl 5i yc<J -jj^Vi j I j c-J*>UaJl cJlw "L^^ji I jJlij JLA3 





c <Lo! ^_Jip oj «/? > 

cJLw ISJ !*^Aioi tj»Lvi*yi ^^Ip £^jj>t*Jl j»L*SI Jt-wkdj ^> U^ip Sjl^&Lo <L>c^w<Jl <L*ljjJl j j5i j 
ISU cIa™o LaJjJj>J £*jj>t*JJ 4<wv2?L>- Jp oJ^j^co ^3 ISJ jl ells! j-*tp LajLx>-I ISJ Sjl^tLo j*& 4^*JI 

.ojU*cJwO j^P <U-oJl O J^> L&^XlP Lai j-*^P ^-^jUl?"-! ^»-> * 100—1 <L>^*a A^olji ^5 4jLlwo| C-J-woji 



:dil>L>-} j-Iij tojUsla j*P jl tojb»tLo 4^P ^ylj U-i iwW 4^>l JlS' CJlS' IS! to iJ^- : ^Ll>uuA £j\jlu\j± 

. *y jl ^Li»LJI Z*ij> jj^i ^cjJuJI jlSw jlS" ISI U 4i yc<J ^^Li»UJI ^ iljil jl ^Uai^l (b 

iJJjoU-J j^lij cejb»tLo ^p jl cojb>cJwO ^P ^XJo ^J>\j U-i Ot«*o JlS* Co IS" ISI Lo ^Jj>- 

. jlflhJI l5 JLp L^jl&LLo ^j>o ^ill ^L^Jl ^p ILJ! o ^ jjj ^p*y Jlj^ (1A 

.mL^jLJI ^U^Lj ^p LjI jJLp I j ^Jj>-I ^yai^ 100 Jij-^ j ^JlaJI o j5 ^oJu ^jUJJI (IB 



^ u ^ m ^ 1 1 . oLJjjJij 

. 'iLt-CLLlJ I J 

survey 
population 
census 



sample 

3jL>iJusJ! 

biased 
unbiased 
observational study 
experimental study 
treatment group 
control group 
correlation 



causation 
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^L^vijjui^vi 3j^ii 88 



** $. 

.^Jj>c4 jLSCo ^JL/aJ jl><^o (Jlj-w»» I 

?j»*^L- oj^u Jl j»l t jl ^>JI <uj-b>- Jl ^jUJlJI Jjb (b 

?o^l L^i^ ^ c^rj+ jl\ SaUl J^i: Jj* (2A 

?oL^LJI jlpLJl : ^ J^U^j (2B 

?4JUaJI^UU (2C 



100^1 • 



. Uj^i j oULJI JJL>- • 



LSI j^Lp Ua>s-^ 50 * fliu t^^a^i 100 • 

La I .4^^cJl 4P j^5»&*Jl ApxJLvJlJ £-*a>J ^1 *LJ>^I jl oUI j~»Jl jl ^Ur-iVi J>~~o C^Lu^xllI 4-woljJlll J 

4^ljJill ^ j t jj^ILt c ^^ p j^>c-<Ji CjIp j^s^]\ s\ jSn c_ *y L ^5vJ AJiSLtJl 4>JLjc<J| JaxJj .<tlajU2i!l 

1 



f ^ " ^ 

. SiLJl dJUj ^ J- 5 JJ^J c4^w SiU 4JUi>} 4^1 ..toV £*a>- n^gi^aJ 200 (a 

LSI c^^l*-* ^jjJJ j^>fc<JI ^wi>-l ^a>-lj cj;g.,^i Jl IIjI j^Lp ^Ij <wJU? 200 ^i>-l (b 

^oj^lJI IwoljjJl 4JU- J j (. jl <X~jf»£ Jio,j J VI ^-iS j^Jl jlS" ISI U ^JL>- 

.V jl jl^cj JL>- j jl ^ cA^-o ^P j AlaA4ai\ ^p ^5>x^\ j^o y& ^5" SI 

(JLwo J j- < > j > s - < >'-^ ^j^j tAjjjlill 4»^jJ-<Jl J ^L/2^^l (j^j^ ^tf*,^' Lx»L>- uU^ 80 ^>-l (3 



j-t£ AluJI CulS lit 

lit 3jL>iJt4 ^^tll ^JU 

Co IS lit ila^j 



89 



c->L*ljjJl ^Jcwkxj ?4ia^*>LJL) oL^ljjJl j\ ^jy^}] oL^ljjJl jl aU^c^JI oL^ljjJl Jl*-*i~J L ya y6 c-jLS" 
Lol j-^s^ oL>JL>coJ1 j^ju <two^>tx]| oLwoljjJl j^vij LjJwo t^»jj>c^Jl ^1 jil ^j- 0 j-^-p cjL^p jLi>-I <u>c-ww<Jl 

^LkjL^ olp j-o^a J^>- N Ujwo C<L*J^xljl olp jvoJ>s^J| <wJU- A^ijLj? CjIp j^>c« A^ysxlJl oL^ljjJJ J .^1 ji*yi 
JlP oi ^licJl l5 Jlp ojJlSJI dllloJ l^L dkavaj ciL>li A^y^Jl oL*ljJl!l ^ j .4Ja^*>LJlj oL*ljJl!l ^ 

.4Ji^%jL OL! jjJl ^3 o jJLtfJl oJl& Jia dl) j ol ySfl 




:dJbU~l 

.^liw £^-*J dUdS" bj j>~ S )l\ ^lajU^Jl aj> j^>j>s^JI ^1 jS>\ ^Jz^lj L»Jwo c^^tal! <Lp j^>j>c^JI oi_& 

■ >-g./?ll j^jJj c^Uclil ^ SwUJIa^JI wlpl jiJl J j>- *ljl ^^yj jl wbjj (b 

Ju^>tX] £<LSl jJLp 0JJ^2J 1 ^jA L^U-eJM jb>cJ jl Ju^i^l ^ ^r*" tP-ij^U A^c^a li_& ^^pJHwvJ 

. ojL>tla j^P <U^P ^^l^ 
jl 4j jJI 4*~- ^ jjjj ol jl*- 10 oJUJ jlS" ISI la Oyu jl JbjJ (c 

^a tOl 10 o_L<d ^j^l>-J^dl 4jJ 4_>c^ j jIHj <\Ji>-*^<jL 4^o! f-l I j-^ ^Pi-Hwvj 



jl ojjj^JU ^ 4>Jl?t<JI j 4j^>d]| gjbo Aii^^ 43*>^P ^| jj «LuULuJt J J^LtJjVl J^U^IJl 

• A^JCJI ^5 t^™J| ^ ApJU^JI 

.^jj jJ^UaJl i j JlP O jJI ^owaJl 




. *|JUJI J jb; jou U?LtJ Jil jjjjSsj « >*^JaJl jl oLI jjJI o ^i^l (a 

.jJ yfeUill yjJ ^yJl jJI J^l j^JI SjLjJI cJuj^I .-bLjjl 

. ^JLaJI 0 ji' Jjjij JUtlM c*^Uj1 IS I (b 

. ^il? Ji jlgJl jj^J j^o-%tJl ^ J> UwLp (c 

tjL^ill ^j^> <~<~~~j (_£ Jj^Jj ^j-^ <^>tJl ^^r^^ Jj-^>^ o-^^rT 



.diijl>-l jJli |»i cL^u jl tU?Ljjl aUj*^ I SjL^JI cJlS" ISJ U 

. jllo-a jjJ^J ^^ip J.,^>^l (j^J^I La^lP (5 




I jZ Uj^Iji^J • c 2^ p j-**-^ <Ji L^ j ^^j^lJj 300 (9 
jjli tlLj. *y (J ^ j-Jl 4pL* SJuJ jt jiJl 

cJ> jJl 4 t w*S' jjli j ca^IjjJI (j jiJl J ^ ,g L^j Uk?^ 250 jX>-l (10 



(11 



4-*»\ jl 4-*A j2> ^.-Lko 4J^fl O^fUJl j^J Ji" CJlS" ISI La iJL>- 

(4 Jilfl) :dJbbU-l j-Ii j j»£ *«J\ jl (.A^>-^)ui\j 
.JU-^Jl ^-LaJl 4>JU_J £~y& jLi>-I Juy (12 

jJL) oJjJ^>- <L*L^ J y>- ^j^\J>^S)\ Aj\ £*>Ltl^l Ajjj (13 

.*y jl a^jJI ^ yjj ^ysS J\ oljiwo ^Jlp jlS" ISJ U Is jtji Juy (14 

jl oJUcoJl jl Jj>- J jj 4jjL*Jl oLjjjJUJ I CJlS" ISJ La 43 jjico Jby (15 

^ y>^ ^^Jl jj-oLw^Jl ^jp oUI ^-w>cJl JjcJ 4ioco 4^>cJbc<j jLi>-! Jj jj (16 

(5JH*) :dbU-l 
. Ju^ail ^^vij ^-s^ j ^ O 4-^LjJl (j^jUl Ujip (17 

. <L*jJ^Jl t JfcJj *y cojljj*j Ijt^aj l3jL> j^><Jl ^J^H LaJlP (18 

.<OjLll CjL>j jJUJl £y>j£L ctwiwaJl J^ai J ljU- ^.atll jjSC UJUP (19 

.JtfS ^ dJLLc>J s^l (20 
4Jl5C«J Jil t4jj ^ jii> jl Jip djUcj*yi cJ^ (21 

.^jLs^L>iljj^^l^jjdJi5li>cj^jJl (22 

4JS/I 4^^^]! 4-^ljjJl ISJ U jIj : 2ul>uujj* 7Luj\j± (23 

4jLilww<Jl 41^<J| 43 jjcj ^^JaJl 4J6" ^ <^ljl ^*>Ual^l 

IjS'y^Ul t >UUJl Jls> oULi^I 4^^ ^jy joQUla/l (24 

^ojUt^J 4^>c^J 4-wolj^ oJlA Jjfe ?45 jJLll ^ L^vlS'l ^1 4j jj- 



43 jjcj ^oLjJL<JlJ ^-?Ja^ ^ £\J>H ^^ap^ JtS" ^Ij ^*>Ual^l (1 

.^LU 4jL^i<Jl 4^>- jJl 

^ jj^>o Git 20 ^ 20 ^JJI cJlkll j-a (3 

4jjik<JI 4jU-^(I ^JLp 4^0 Juva>J ^JUI 4^>c^vw<Jl 4^-1 jjJl Jlj^i iJL>- 

(2JUU) .J^IjiC^ 

.45CL^JI ^ LaJ ^S" ^ I j»JLtfJ I 0 j5 Jjji ^J^>o j I j-fcl j Jb^j (4 
^^LjJl 4l)jLa ^3 4l>^a.aj ^JJl j>JiJi 0 Jjjj ^woi La (fl 

?45Cio-JI ^ 4Ju^i; ^JJI aJlSJI o^S" jjy ^.lU (b 

?4iCLo-<Jl ^ j»JltfJl I J> <j jiJ ii^jJUj ^Jla La (C 

^3 jt .t.U Jjl iji^i J>\ 0\ jL^L^ (5 

. 4^o^wL*Jl 

V^jj^\Jj^hd^J^y^jiJ\J (a 

^>J Jjt> (b 

?4-^jJl<Jl ^ gJ^t^Jl ^-s^ d\ ^j>J (C 

.4^jJuJl ^3 JliaJl ^JLkJl <-2 yCJ jl JU Jb^j (6 

?iLojJuJl J JllJl * JLLJl 4J| ^ j (a 

?L^> j^L ^UuUoJlpLww^JL) j^L V ^Ul <^IUI Jusli; Jjfc (b 
?J~L~ J^i c^UlJuldiJl ^itlSI (C 

lw-1 jl t4^jy»J 4^-1 4J^I O^fUJl Ji' CJlS' ISI La iJU- 
4tjUilil 4P Jjo 4~-l jjJl 4JU- J j c^t^LjL 

(3ji!u) jl j^iSLa jlS' jl t^y^JI 4P^»fcJlj 
Jiwo 4^vij La .,^?il j^a ^^jljw* jLx>-Ij ^JjvJI tjL^>-*yi JlJ (7 

^>-l^j ^ LoJ^o tLoJ^I J^s-| <^J*>LtJ o^LJl 4jo>-I j^j j t^yl j^P 
.U^J jLl>-^l gjLo 4jjLioJ ^>-*yi 4^1)1 ^*>UaJ O^UJI 

IOOJ^IpJ^j (8 

'tJT^ j-o^**-^! ^1 J**^ (S J^ 5 "^^ l^ 2 ^ cj^ J tf "^ j^iJl 
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(1-2 ^jjJI) : j?l Uo jl^jU 4 v = (1, 6), u = (2, -3) jlS" ISJ 

2u (30 
v + u (31 
2u-v (32 

(1-4 ^jjlII) i^LU^j 
A(2,2,7),B(l,3,-4) (33 
A(4,5,10),B(7,1,8) (34 

(2-2^^1) 
(3,90°) (35 

(2,210°) (36 

(M) <" 

(2-3 :S-JaaJl Sjj^alL j* ^* j?* 

6 + 8i (38 
-1 - i (39 



.<*j~p j-*-**- 0 Jl, ^-o-^j tL5l jJLp Uk?^J> 220 jX>-l (40 

a jJl 0 j& jjli j caJlaJI 0 j5 ^jUj /t fft^flj t<wJU^ 200 (41 
jjli j <-^J>y>- ^\ jJ ^.fg../2.) t^y^U- ^JLU 100 (42 



^<waj (1)1 j»1JLaj ^ *wJLt * Ua^Jt < hJuu£\ (25 



. dLxi\^J0XC 
cCT\^\ <J_» lli\^jSxC ^ ffl 6 >/? > \ ^Ap * 



^ ai^Jl! ljl>J (wfijl^Jl j^p ^c-wwJl jgl^T c-iLS" (26 



<Lw>C-wv^J (3 

^%JL (b 

4^jj^>cJ (C 
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oULJl pijfci Spreadsheet j^JaJ ^ <.TI-nspire ^UJI JU^i^l dliCoj 

<( *il jJl ^ l^lp J j^>Jl c j^> ^1 

^ li S3 j cl985-2009 S ^1 J*>U oljLJi) ^yto I^pU ^1 oljLJi ^jlp olbl J jJu>Jl ^ 



2005-2009 


2000-2004 


1995-1999 


1990-1994 


1985-1989 




823 


704 


561 


451 


316 











* . - (■ 
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MhM 
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y* H . J 




"5 J 



















00 




















95-99 












823 










S5-99 90-W 95-99 OQ-O* D5HQ9 




. oULJl) ^iLJl JJUjJI ^ija> 
.Spreadsheet oULJI J>o1 1 3jl*>Jt 

(B) a j^Jl JlpI ^ (cars) j (A) a j^Jl l5 JLp! ^ (years) oULJl ol yp • 

y J jVl ASJaJt JUoN !^2Ui c " " J^c^l aJl>- ^ ol jlJI O& JUo)/ • 
o& ^LaJ <iUS fj> j t ^0 Jai^l ^ "85 - 89" A 1 U^Jl ^ ol jiJI 

. 0>l ^l^vJl 

.ol jiwJI y &a JS3 oULJl <J>ol tB^ <LL*Jl jlgtN J^j*i~oI • 



P^SEHOi HEEEjSTEHI W>i • 

New Page j t Summary List cars j t X list ^ years j&A • 
. (w| Ja*-^l tSJuJ^- ^L/? Jlp ^LJ^ jW^^ Display On 

i j-o^Jl dJDS Jl ojLJ.^U t^yLJl Jr^l ^ * (j\ jLtJi oJiaLlJ • 



. ^jL^c^aJl JljIoJo ^jLJl dULioJ jjli 
?ISUJ j ?&>-blo o^ljj jgb^ ^yLi^l (^1 (2 

?ISUJ j ?4J j-ia ^ Jjfe ?4ij^kj| oJl^j 4jULo yu jl ^ ycJl jb>-l ISLJ (3 
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Statistical Analysis 




1 7:20 


6:59 


7:29 


6:49 


7:03 


6:51 


6:48 


6:52 
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7:01 


6:49 


6:57 


| 6:53 


7:07 
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17 


15 


17 


16 


15 


16 


16 


12 


18 


18 


18 


14 


1 


48 


16 


40 



^pjJl ^^-vwoLio t JLj 500 L^wo ^ ^>-l oyU- 30 j <. JUj 20000 l^uJ ^ ^5 SjjU- 4™a.j>j (1 



variable 
univariate data 
measure of central tendency 



parameter 
Statistic 

margin of sampling error 

measure of variation 

variance 

standard deviation 
www.obeikaneducation.com 
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.^^JlSGl ^^Jj^Jl AjU^I ^Ju l ^Jlp Jju ^yJl o jIaJI Lk>Jl :>^>4j cUa>Jl j^jU 




.aJUkLJl p#L*S ^ f J£)l 3 ^ jl 58% cWa^ 2148 cA*J> aJI 



n = 2148 



= +■ 



V2148 
« +0.0216 

.liyB ±2.16% ijUJD tk*)l jSI 



0.58 - 0.0216 = 0.5584 0.58 + 0.0216 = 0.6016 

aL/2jLJI ^loJ j>JlaJ| o ^S" l)Lj Ij^UI ^JJi (J^Ji £<>J>s_<Jl a~J JLp ^ j^><=j ^^Ji axSs^JI o jLai\ 

. 60.16% j 55.84% 
.^wo-UJl j^p-lJ j^j 41% Jii cUa>cJ» 3247 cJLw a\JI 

?41»UJI tla>- L. (2A 

?a^<Ji*J! Ava^iLJ j^^Ij j^JI ^ji^Jl ^^jj^Jl a I jil a~J JLp ^ ^yJi a^SCo-<JI 0 jXaJI Lo (2B 



Ujfc oi*tiU jLoLJio j^-jjj cL^jjUj jl olJlJl JlpLj jlwlio c^trJl ^j^uUia <. a,,s?" Qjutufi ^lu12a 

CjIJLo cSjW^^ ^pxJ*yi <^jLv^ Aflj^i? Lai tLfjii Aflj^iaJL} ^JlSsJ I ^jJjsx^JlJ j^Ji J A^jiJlJ 1?.* J^<Jl 



a = 



1 E(^-m) 2 



^Ib^il f^jJZ ^ JUL /t 



y n — 1 



J^L*3j .^LjloJIj jfjj^'j Jj^ 3 ^' 
ljIjLu la JllcJt ^ ljIjLcJI 



95 ^L^pn j^ui 3-2^^11 



i^L US' A, B ^JUaiJI ol> jl cuJLp ISI .75 jj* j 



B J (r^Mt 

100, 100, 90, 10, 100, 95, 10, 95, 
100, 100, 85, 15, 95, 20, 95, 90, 100, 
100, 90, 10, 100, 100, 25 



A Jr^rttl 

85, 80, 75, 75, 70, 75, 75, 65, 75, 
75, 75, 80, 75, 75, 70, 80, 70, 75, 
75, 75, 75, 75, 75 



! jU lift yj .£*Jj>c-<Jl lz**i jl« J*^H J-f^ c W^^*-^ Jw2aU 75 Ja~o jldi ji Ukj 1 Sjt-^^tt 

./i= 75 



E(^-m) 2 

fc= 1 



(85 - 75) 2 + (80 - 75) 2 + ... + (75 - 75) 2 + (75 - 75) 2 



23 



3.9 





■ 1 1 1 








100 B 






* 50 Im 






* 10 En* 






5 WO w i* i*-- 






Hps 


J5.99S2 













■ 4 St at IS IPCS * ^ Jajc^l oLsUa?-Nl SJLftLlJ j 



i One- Viable Siaiisiics 



§•0 fijj? JaXvil 



r 



75 ^jLvj B J,/?aJl CjU-jJJ Ja^ jl<Jl 

36 llj^ <5jL*^Ji ^l j>*fi\ j 

^ ^*>UaJl oU- jOi IJJ *A J^ilJ ^jL*_Jl til yJ^I y B J^aii] c£jL*-Jl eil yJ^I 




1 



31 


33 


33 


34 


28 


31 


36 


34 


29 


33 


36 


28 


32 


29 


30 


28 


28 


29 


33 


29 


29 


27 


28 


31 


26 





SaJb^l oULU L J&1\ £oJj>s-<Ji) ^jL^Jl til yJ^I j Ja-w- ji<Jl c-^ww^-l (3A 

. jjU^Jl J jJipJl ^ 

t^jl^Jl cil y^Ml j Ja^o jiJl y JS3 J-^o ISU t30 jliCo 70 ^> (3B 

. ji^tiU cjL>Lvj>JI JlpI 



ILj^j V^x^>- CjULJI tJa^» j^oJl y J ^— ^ j>t>l j^w? o^Ip L^Jajco ^-Hj toULJl ys 4P j^»j>c^ 

cJI j^>J*yi j 75 lxw» jl<Jl j| ^^-^ ^-*-<>J^ (A) J^ajiJl jLx>-l ^^45 c la>^ jl<Jl y ( yjjLj>co yJl 

l^yb U5 ^IjlpVi Ja>- JlP UL ciUS ^ ^1^^ 3.9 ^jL^Jl 



±2 jLjL*_a jlalj^>ol 2a 



+ 1 (jj Lui^» i_a I j^>o I la 



I I I I I I 



67.2 71.1 



75 



78. ( 



82.8 



. oL^o^lj j^jLdUlj LjljL£L>.^n 



^Ujjbw /i^^isai j r *i>waj 
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5824 cJLji V'j^ <y :^Lu^iji oUi! (12 

Jlp a~^J ^jUJSM j jJl&LLw- 29% :>lil tLi^J. 

(2J11*) 

? Cilxj! Ua^- ^laU U (a 

? jUkJl JLp AjjjJjS/I Jj^LL 
tUk>^» 5669 Lg-i l5jLi aJIjJLp ^c^j ^Ij^^ *2L^Ijj (13 

? obcJI Lk>- jjLoU U (a 

oil ^kU (mi/h) ^ j-s^iJl oLpj-wJI ^L UJ j idol j^JiJ 
cJI ^>JMl jl .La! ji j LfjJu ^ J cS^i W^v*-^* 
(3JH*) .oLol JjJl>JI ^ oIpj-wJl] ^jL^JI 
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70 


65 


65 


75 


70 


70 


75 


65 


70 


65 


65 


70 


65 


70 


65 


65 


65 


75 


55 


65 
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75 


75 
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70 


70 


70 


70 
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65 


75 


65 


65 


75 


65 


70 


70 


65 


75 


65 


65 


75 


65 


70 


70 


65 


65 


75 


70 



\ j Uk^Ji. 4213 cJiw ^LoIj^ ^ 1 2Lu^bj JjjjUj (15 

4pL* oJ^J 4^5>L>jJI j j-^»jUj ^-^wo 78% alii c^uSl j-*^ ^iL^aj 

?oL>cJl Ua>- L> (a 

?Cp JiVl Jlp j <pLo 4-s^L^I j j^jUj 

LgJ <y£ j j£\ Ai^jVl OUaL* J>*~* ^j^JI ^Lul^y tc-ujJj (16 
.oLbl J jJl>JI ^ oLLJl] ^jL^JI cil ^>JVl jl>- j! .40 m 
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4.9 
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4.8 
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4.8 


5.0 
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4.9 


5.0 
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4.8 


4.8 


4.7 


4.6 



1 

t I** 



^ jJl 4>jUJI Ajjjlill ^j*>U^ cAr^ 6 ^^ j^r 5 *"^ (1 

.oL)coL>Jl J j^>o 

JjLa ^ lip jliJd! oJUfeLsLo oLpLo ^JLP oUol y> jJJb (2 



^jjJ J^kLJl jL5C<Jl J y>- j j^Jl ^ p-g-Lli Uk>^ 40 jJL>- JLwo (5 

.(wi^waJi *jL>-l »L,^>tf 1 
OULJI Jw^il Sjj^aj ^--w<Lj ^Jj^ j^j! 4PjJl j^ulla ^1 

(ljuu) ?ISUj 
833,796,781,776,758 (6 
27.2,36.8,50.4,71.6,194.7 (7 
65, 70, 17, 60, 55, 65, 63, 58, 60, 69 (8 
53, 61, 46, 59, 61, 55, 49 (9 









14 




25 




10 




30 


LcJ ^ \ ^ 


17 




17 




20 




28 




66 




9 




9 




17 





!4<joL^J j^-flJl oL>-jjJL ^j^i 



3jl >>Ji 2L>.j^ 




64°F 


LJULUtl I 


73°F 




69°F 




70°F 




71°F 




75°F 




74°F 
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(3-1 ^jjJl) j^lij tOjl^ela 

Jlj^^l iiUaj Jl ^L^»l JLojL ^t^U (24 



^Lv^Ji Ja~* jioJi Jl>J^J 5JLJi o Jjji *l*ap| Jl jW ^UoJ (25 

.^Lo jJuJl ^*>Ua Jl JaSf 

ISI Lo aJL>- j^j c^l U^> Ji' J U, V ^>6lJU J>-^ yj^ail ^ jl 

u = (l,3,5),v =(-8, 1,1) (26 
u = (-2,4,6),v = (2,3,4) (27 

u=(3,4,5),v=(-l,-3,-5) (28 
u = 8i - 8j + 3k, v = 2i + 4j + 6k (29 

(2 -2 ^ jjj I ) : JL U^> J5" ^ J&jI&jJI ol2lJb-)f L 

(6,11) (30 

(-9,2) (31 

(3,1) (32 



10 jIJuUj ^jlp <oLj B ^jip 4ip L^2>j A 

Jai$ ^ j-^CJl <wJLJl <oLj D Jai3 ^ jJw2Ji <uJiJl <ol>j C 

GUa C aJ c-j*>Us> oU- jjJ ia^o jljl : jLlo*I ljLvj^ (34 

Ujlip j .85 jjfe ulia d c-i-s^ ^j*>Ua oU-jjJ Ja~* jioJl j t80 

? ^ <L~jJI U .82 jlS" Uco ^g.,^U Ja-^» j^<Jl uL> jjj 



B 



I A 



jl~>-l J Gil? 50 y dj&* <Jcup ol>ji ^J\j UJ (17 

. 25 y 





2L>0^ 25 jLCLi 


CJOa50 
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17.8 


21.5 


22.5 
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20.2 
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18.8 
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22.3 


20.1 


21.2 


21.4 


22.2 


22.5 


20.9 


22.7 


21.5 


20.3 


20.5 


21.5 


19.3 



> j>\ Ji j toULij ^jL^-Jl til yJ^I Jl>- j! (b 

y 

Jl l^Ljbo clia^ cJlS" 20.0 jjJl j! ^1 ^1 Jlp (c 
?j£w*i!l IJl^j Ixwwn jJl j Ja~u j^uJl y JlS" ^jIxj ijS" 1 22.5 

^jlJ^ J ^1>^ J5^ ^*>UaJl ^JlP oU^I JjJu>JI t^jlJU (18 
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24 
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24 


24 


26 
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28 


28 


29 


25 


25 


23 



^J^r <— ^ yl Ji j coIjLJl] ^jLic<JI cil yJ*yi jl>- jl (b 



tl^Db^j dJU^j J^lj ^ CjULo JL>-jl : *L>> ^JLujl4 (19 

oJ^J <L-«>jLLoJ| C-*I^Jl ( j-vwoLtf>Jj 4j^5" j^Jl 4^-JjJl ^j^wolXo 

.oUUl 



clj^t^a 4-wulj^ ^j-s^ y ^jJJl^i^JI ^ 67% Jul ISJ j jlaj (20 
0 Jjj^Jl J^l ^»Jj>c^Jl ^1 ^31 <u*^jJ AiSs^-^Jl 0 jifiJl CURLS' j 
^>^JI ^IjjJI cJjb; ^ c64.8%-69.2% 

?CjULJ| AP j^jsx^J ^jL>c<Jl cil yo^/l j Ja^o jl<Jl ^ cilJS yjj 

jU CjLjLo AP j-o^ 5 J-^ Cj%j^J p-I JLlP : j-Jj-lJ (22 

tlO jl-Ai^j JlS" cj-bj li| j|Jji<JL j^ai^j jl ^bjj 
jJLi ?^jLjc*J1 cil yJ^/l j Ja^ jJl j Ja-wo jl<Jl J ciiJS yjj c-lio 

.dbl^l 



Conditional Probability 

*l «Jl)UUapl 

^p) ^jiSw. *i *LkpJ p L^o cbol ^yLJi^Jl 

. Js>jjJL<Jl JL»j>-^/I ^ j^i^a j-^j <Jtt<Jl 
. A ^UJI j B 4j^UJI j JUi^l ! yjj c P(B I A) 





A ^L>JI jl ^ lil cB ^UJI £$3*1 isjj^WI JUl^tfl jla ^JlUL"llu.4 ^^Oj^Lv A, f? culS lil 



JjIjl>JI J^jlLluI ■ 

conditional probability 

contingency table 

relative frequency 
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Cutiij jl§ A aj^UJI jL Cdc B aj^UJI JUI^I P(B | A) = 



P(A)=|,P(AnB) = j 
2 6 



P(A n B) 

1 ^ 1 = 1 
6*2 3 



?13 j! 12 j! 11 ^JuJl OIS" U jl Qp 13 ^JuJl AilkJl olft J^>J 
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J jlJj>Jl JL^cl^I ^^SCojj c<LL>JI <ui ^iJl ^ ^ oljl jSiJl ^j^x-o jl t<LL>Jl aJ ^iJl 









(D) (jg^j^ulS 9. IjJlJ! J^jlLuI 


«U IM 1 


1200 


1600 




400 


800 





4000 ^jL-jj 1600 + 800 + 1200 + 400 ^UjjJl J J&\ ^U^iVl ^Jlp 

. £3 J JLi D jl UIp H 

P(H n D) 



p(HnD)= S- p(D)= 



1600 + 800 



P(H I D) 



P(D) 
800 . 2400 



4000 



4000 ' 4000 
800 = 1 
2400 3 



.^^iSLtJl *l jjJl Jl<»j)CIwoI 4jL UJlp c^U^j (J ^> c JLJl JUi^I ji>- jl (2 
















11.5% 


A 




51 


36 


22 


7 




16.6% 


B 




257 


276 


262 


269 




13.0% 


C 


V 












19.8% 


D 



£j-*^> .(T) 4ilbJl £~JI ^ 4JL UJlp (B) jJI 



.1^1^1180 jj^^^I 

P(BnT) 



P(Bnr )= ^,P(T) = ^fi 



P(T) 
36 . 312 



1180 * 1180 
11.5% 



7.7% D 8.4% C 2.5% B 2.6% A 



Ljli ji3 JjIjl>» Liajt 

J 



^j^f^ aft I fj^SLj jl JL^oJ 

800 1 



P(H |D) = 



2400 3 



J 
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c6lj^p Jb4 ^1 ISI .m ajJUJIj aJWIj JjVl 

(3 JUL*) 













254 


224 


90 


48 




8 


36 


141 


182 





11^48.6% A 

Cj&77.6% B 

C>-86.2% C 

C>"91.6% D 

. J^lp 4j>coj>- Lo-o ( j-wJ 4jL> Hip tlIpL>J>-l 











44 


316 


521 




302 


145 


119 




182 


4 


244 





11^35.9% A 

11^24.8% B 

CjuY72% C 

ll^aj 15.0% D 

o Jj>-i j 4^jge ^^p AjLxS' ^ IXJLp c^jjjLc^ j j-gig JL»I^1 L> (10 

?JiVl JlpJ^ljjL^^^UJLpobbS'3j^ JUj^IU (11 

o j Aj\sS JL>- jj 4j1j UJlP jUJi ^ I jj^J^ j»JlP JLoJ^s-I U (12 



c*l ol 10 j c*l j-o^>- ol 6 j cp-IS jj ol 8 ^s> ^j^S ^ji>ej 
.p-lj^>- cUwJ L^Jl ^Jip c*l j j& (1)1 (2 









48 


64 


mm 


32 


18 











242 






108 
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oUxjL t v = 20 km/h Jio^ Apxio jJ caJuLa j o Jte*«o Juj^ci^I (21 

(1-1 ^jjJI) .^S/1^60 0 

aSjJ>12 J>Oolb! JjJL>J|^J»jj :^LJU ^123 (22 



25778 
23858 
29173 
27870 



25698 
25580 
22861 
27124 



25200 
27828 
32903 
23995 



%j>- v ' J oULU ^jLocJI cil y>^i\ jl>- jl (b 

^UJLlI jl jS"S oj j5"Jl<JI olS" jjji ^ j& jl jiaJ (c 
jfk .24861 a^>Jl J cli^ cJlS- VLj 22861 



j*P jl CO jb>cLo <.^>L> Lj-o 4 t w>c^w0 4-M<|ji JlS* C-JlS" ISI iwl>- 

(3-1 ^jaijjJI) ,<j}sA>-\ j^J .ojUcla 

jUtVl j^l j jix] C^_*ka ^yils j^j J jh£ A : w> t ^o (23 

jl jJI jiiS" I 4i jjicj cJbjJl c^olSC* jA J jl^o ^c-w^j (24 



cU aj! jJLp ^j^>^ ^r*-^ J ^pj^\s>- A , B cJlS" IS! (25 
t P(A) = 0.2 , P(B) = 0.5, P(A U B) = 0.4 jlS" 

?P(A I B)4^JUi 

0.6 A 

0.7 B 

0.8 C 

0.9 D 

?aJIj f-li jj 0 jS" <w^>c-^ JLjji^l Lj . P-lSjj C-Jls'j ^L>-jj jj^ 3 j 



£jjl 4^JLa 4ilkj 52 Jip (jjJCws^ ^ji^o {ljI^U^j (14 

o jwVl j t j^^l <^ j-^ dr° j^^* 

.13 ^Jl 1 jjjo j jJ J5 olSUaj CUoijj c<jjjSfl J tj^2>-Vl j 

jJI ^iLkJl J^o^j jl JUi^-l Li .C$1 jJLp SJb-i j 4iLkj cu~>c~o ISJ 

? j jUl *lj^ l^L UJlp 9 

^jj o j>- jvJi j j^j*yi ^jUjVi ^ijlpI oU^i j jjl>ji (15 

i^j^^/l ^jJLoj^^l y£ Jl>- jli CjI j-^p 4^)J o j-j^>-I ISJ .^j^z^Ji 







5 




2 




6 




4 




3 





0 jS" <_jUJI ^ cUwJ l^JL UJlp <IpjU<2^JI c_jUJI ^ j j5i jl (a 

.j»JLtfJl 

^jUJI y cUwJ L^JL UJip oljL^Jl <jL^» <_jUJI ^ j j5i jl (b 
. <pjl ,,^<Jl * -> LxJ I y o-wJ j <LLJl 0 jS* 



Lo .^Jbu Oijva ^-vwo-^- 6 Jl 1 ^ y> c^otS^J ^tfJl : JL>lJ (16 

<( j^j>JI oL« jJI jJlj j^£> JUj^-I 



j^ dj^lj^ i?jj^L<Jl jUl^Ml r^j cJ*>lx>-^/l jJli Jt-tl^l (17 
JivJ Sflio iapl .4lfllvwO d-»^l jr^J J^J j^L<Jl JUJv^^I J tAlfll^ 



JUl^^/l jLJ (J j^Lll ^-wo jJI Igjg^a ji ^! J J-^J^J (18 



0j^J5 c yOj^jS r 20 j^ JiLtj Jl^ 4jJai O-woj ISJ jj-ijaJ (19 
. iijj jJ ^-s^J ^21 4^ jJl J oj j^aJl j^lg" jl JLjJI?-I Lki toj j-s^> 



Upjj^» *yUi^l c^^^lj clfiilj: ^jJ^ jj^ :2L^>La4 2UL^ (20 
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3-3 ^! 3-1 jjA^jjjJ) 



3 



J oJU jl cu^U ^dl ^IjlpI oloi J jJu>Jl jIjj .<LoUJi 





3 JUJLv 3^ L^l 




17 


24 




1 


13 


6 







oVU?)/ c~^> y£ L^JL UJlp cu^Lp ^Jl jUjVl ^ j j5j j! (b 



(3-3 ^>il 1) 

.uUjj jl^lkll :>JuJl jlllip4^JuJi (10 



ji jiiwoi JUi^l U . 1—16 ^Ijlp^L 4^>i j cULLkia LpLki (16) 
? 3 {ja jS\ ^Jlp Jlp 4j| ^Jlp ISJ c^p y ^Jlp Jlp jJ.J^J| 

16 M 



16 



13 

^ [ 

13 



j*£> j\ o jL>tLo <U*P Lo-si <Lw>e^wO C-olS" IS! U iJL>- 

(3-1 ^jjJI) C0jU*la 

. JliJl pl^Jl 4iycJ c^jji. J ^Jl^ J\5 Jl> (3 

l^L^-^Ji ^ ^^jW^^ tlr° : ^ JLaIU {jj*jLCjl>>\ (4 

(3-1 ^jjJI) 

. c±JL>La cmJiILo jj^ ^ ^k<Jl cu>J ^jUJL cudi j ISJ D 

(3-1 ^jjJI) j\ ojUe^a CJlS* jl jS'SI j*J clkjUilll AP j^J>fc<JI J 

caJla^I ^jIjuJI ^ Aia-wo jidi aL>- ^Ji J IIJU? 250 (5 

4pL-*j 4^o! j-^P Adjjiaj Ij j^>"i (1^^^ tl^^ j-^ ^—^2^ ( j^?*,^>- (6 



2 


1 


4 


2 


3 


2 


2 


1 


2 


4 


3 


1 


3 


2 


4 


1 


3 


2 


3 


2 


3 


0 


1 


1 


1 


4 


3 


2 


3 


2 


2 


2 


1 


2 


1 
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Probability and Probability Distributions 




tl ^ Aj^U*- j jUl>-i c-J j&\ UKj . AljjJl *U2a3 A^5Co-<Jl gj| jJi J-o->^ J .^UL9 L5 ^-wJ 4P jij j»JlP j 



P(S) = 



s+f 



P(F) = 



s+f 



J^ljltfl JUjuLo/Lj JLoI^Vl 




12^3 

c 

16^3 



i 2 C 3 • i 6 C 3 = ^ • = 123200 



s +f= 28 C 



28! 



: 376740 



28^6 - 22! 6! 

s 



123200 



S = 123200, S +/= 376740 376740 

2Lu*UJ!2dV! JU*1^L» ^0.327016 

. 33% j\ Cjj 0.327016 ^ 3j JjVl ^ 3 JUi^l 



sag 

probability 
success 

J rtirttl 

failure 

sample space 

random variable 

discrete random variable 

discrete probability 
distribution 

theoretical probability 

experimental probability 

expected value 
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I 



(1)15 j til ^ jJlijl J jSfl ^L^Jl ^ j c3 jJlill ^yli]! cJ^aJl J-o I j^5> j ^JJl ^JLP jli" ISI 1 JllJl ^ (1 



Jj^LlIII JUjiIo/Lj JUI^Vl 



JUj*>U Q?U *iUaj| Ji' ^3^jj A,B,C,D,E,F J ^JL— I Ijlj *ISjl^?I 6 ^JU? ^jl) 

s = 1 . 3 P 3 = 1 . 3! = 6 

.41JI pliJL^Vl oVUi ^5^JI oLJjdl ^Jlp JiUj c S +/= 6 P 6 = 6! = 720 



^UUl) JUlv! 
S = 6 , S +/= 720 



P(S) 



6 

720 



« 0.0083 
0.8% ^ jlkJl JL^fl 

^400m JjL^ ^ ^Jl^j caAJ1 Jlpj c^*>L^ t^Uu/ (2 

? JljVl j%J! J JLJI Ay* 



^P^»O«>c-0 Jj>~lj JJ I ^xX^jJl ^UwJ 

o li! j^Lp I^JLlo c y»-wvj ^jJo^o ^jlp 4J ^JJl jAjJI jJcuJI j . lil j-^Lp !j t JLLo 

J\ ^^uJl Jr^ 4 J j^r j-* J u^ilgJ I ^Ui^-^II ^j^Jlj 

• 0<P(X)<1 jl^l djO 

4^>- jJl L J^oj < -^r > ~ c {TT, TL, LT, LL} jj^ AioJl ^L^i <jU coJ^-l j 0 j» ^j^Ji^^ ^J**^ 
c Jl>-Ij jUJ» J j-s^>JI j) tjL^Ji JlP J j,,^^>Ji j»JuJ jJaJl JUj^-^I c-jLv^- cibiCojj . 0, 1, 2 ^iJi J^^ 



«1< ljIjLuK 



jl>.D ColS lit IdJL-al* ljIjLj-JI 

Jljlsl ^iL«^ tSj rtj "ri->»TI 
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P(X) 
_ 0.5 



0.25 









n 


■ 


■ ■ 


1 



P(0) = i , P{1) = \ , P(2) = ± 
. X jJcuJJ ^Loj^s-^l ^jjill jjUx-<Jl oJ_o-p*yij JJUjJIj oLol JjJj>JI 



0 12 



2 


1 


0 




1 

4 


1 

2 


1 

4 


P(X) JUb*VI 



<LuljAsJl ljIj-ulUJI ljVU1>I 

jl JUo*lP(l)>» jJI 

. 1 J LjjLuL* 





. JUi^l ^J^ll IJi^ sju^VL ^LUj jj£ (a 



l 

3 
1 
4 
1 
6 

J_ 
12 





1 






[ 






f 




"J 





6^ 



.JU^-I ^ oJLp jJ»j^JI o^S^J ^J^l ^sjupVIj J~*^l J^cu-I (b 

1 * * 

. P j] j^J\ (c 

. + -jjr = j-fc j-s^>-Vl j\ dbjSfl O jJUi JllP jJl JUl^l 

•^^i <>4^ ^ <jtj*^ <■ 6 1 j* j^■*■£* ^ 

.SJUpVL <lLj tJUi^^l^jjiU^jJ^- jj^ (3A 
.aJUi^I j^j! ?£j3 jl] 4Jl5^l ^Vl ^U! U (3B 
.P(5 jhl)j^.jl (3C 
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. BJj>-!j o jA 6 ^1 1 j^o ^i jA *_^5vo wUp <lo ji<JI <u^2JI -L>-jI 
E(X) = 1 (I) + 2 (I) + 3(I) + 4(I) + 5(I) + 6(i; 



oj^jl = I + 2_ + 3_ + l + l + ^ 



-^-35 
" 6 



^j^^T jJl ^^i-P ^jJj^UaJl ^^JjJI ^j^jj>c^> Jww*x-wvjj co^bs-l j o j» ( j~j*5vo J-^-^ <U^a]| wb>- jl (4 




3 j-u^I^IjlcVI ^jjLfl 

3 j^fSLJI iljL^^Tl jjjla L >-aJu 

ijjl ibjl LjJS <GI ^JLi 



aJUjLa (jJ^I jj^>J J j>o o^Ju 500 (^pljJl jl^I ^Lj *J^t^>* (5 

oyUJl jlj* ^Ju j t JLj 1000 l^u^i j J j^i oyUJl oJl^I j 
50 l^u-J j AiJbJl oyUJl ju 5 j t JUj 100 l^u-i j 4JbJl 

(4J11*) fcii^Jl 
Jl^p ^Ij^j>JI jUj^i ^Jlp oLoi ^yLJ I J^jJI ^-^jj o^Ai* (6 

.jjJb 4 



0.5 
_ 0.4 

4 03 

4 0.2 
0.1 



.P(R = 0)j*rj] (a 
JiSfl Jlp jls y>j j j5i j! JUi^l U (b 



J\ 26 ^Jip j ci oUU^ cJi^^ : >f^» (3 



^j^ll^^l 0 Lci.l (4 

•cr^J J 5 ^ j^^I lT^ 1 
(3ji!u) .^Ji 







0.35 


jLiilUI 


0.31 




0.02 




0.11 


' i^ll 


0.19 




0.02 





jl JUi^l Ui tlSl j^Ip £^wJl IJl& ^-fU-J» ^J^i \'$\ (b 

?C-o ^j^l J' <—A?r*,f?\\ jJi OjU>-l jj^A 4 jj^i 

.sjupVUoULJI jL (c 
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oyU- ^JU? jUl^l oJU-P^L J^jJl :oUljLtc4 (12 




?oJjU- 4^>oj JUl^l to j j^fi jill AjjJ ^ (a 

• P(J% j! Ju^^j) J^-j! (c 



8 


7 


6 


5 


4 


3 


2 


1 


0 


0.02 


0.05 


0.08 


0.1 


0.25 


0.15 


0.15 


0.1 


0.1 



GLaUaJ (14 

tlO :>Jj*JI L^i* ^ p jlxilkjj t8 pi jJL Igi* p 
p olilkj 3j t6 p^Jl pJ y p ollUaj 4 j 

l^*J y p 4ilk»j c2 p jJL Igifl J5 pJ jj p jLilkjj c5 p jJL 
^UJLlI Ui tlljl jJLp oJl^I j olilkJl oJla cu~>^i I3J .3 p jJL 



^ Ja-^jl<Jl ^Jli]| c-iL^Jl c-J^U? : ljLcj^l) (7 









36 




22 




12 




45 





•JJ' 



^ ^ c _^Lpj J*^j p— p-^> liL^ 50 ^j-ibj :J^l>v (8 



^ Qlj^ 5 p^ jb^-l : ^Lui>Ljj obJl (9 



dJldl ^2.11 ^^UaJ oLygL^Jl ^ jLl>-l ^ ^! :ljLvj^ (10 











0.29 


A 


0.43 


B 


0.17 


C 


0.11 


D 


0 


F 



jl JUi^l Ui tlSlj-slp ^s^JI ^j*>U^ jl^I ISI (b 
.sjupVIjoULJIjL (c 
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1 A 



C 
D 



aJUI ol jLjJI ^ Is ^Jlp x, y ^ jl cuJip 131 (22 

y A 

5 xy-l B 

5y c 

5*3/-* D 




c^li ^ J5 CUjS' >Ua»JJ( rtrtn« (15 

( jp ( /^w>cjLJl ^jj^JjlJl ^^»J>c-<J 0J_O-P*yU 




^ j! cLtsb 4^>^ aJ^/I SjLjJI COILS' ISI U ^Ib- t j-jj-u (16 



.4Jjl£oJl Sjj^JI Jlp r = 12 cos 9 ibUJl (19 

(2-2^^1) 

. *l ^\ j% 4 j <=-U^j cijI j5 3 j j x^p (20 



(3-3 ^jjd!) .pI^ JjVlcJlS" 
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The Normal Distribution 



^JUJl ^ ^jJUl JU- jJl JllP ^cwJaJl (^ojJb>- j^gJl) j»Jl!l o jJ £j\ j2 

/?\yrl8 J\ 13 








(a 



13 


14 


16 


19 


18 


16 


18 


15 


16 


14 


14 


15 


15 


13 


15 


13 


12 


10 


17 


15 


15 


14 


21 


14 


15 


13 


18 


17 


19 


11 


17 


18 


14 


15 


16 


16 




. Loc«J^ ^> j <p j j-^ j-^ 5 ^ C->LL*JI d)U t Ja^o ^ioJl (J 



-5 



continuous probability 
distribution 

normal distribution 

skewed distribution 
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26 


28 


26 


25 


27 


28 


24 


31 


30 


28 


26 


26 


27 


25 


33 


35 


24 


24 


25 


27 


26 


25 


25 


27 


28 


29 


34 


32 


29 


27 


26 


24 


35 


31 


32 


25 




45 


44 


43 


42 


41 


40 


39 


38 


£ t JL>Jt (juijL& 


1 


3 


2 


4 


7 


9 


8 


6 





( j^Jl ^\ Ails' J^-o j t^^J-Jl ^5^" J j^i 




0.5% 



0.5% 



±lcr 



±2cr 



±3(7 



.JX - <T, /X + <T 
SjJuil I ^c-ub LjLjL_J I ^4 LjlJjJij 95% ^JiJ • 

./x — 2<r, h + 2<t 
./x — 3cr, /x + 3cr 



^LoILvtf I jjjjIJI jl^L 

jjjjUll Lai .L'H.cKua bljL^I 
jLs^La J <^>" o T I ^LalL^tf I 

^Lal^tf I £fj>^< 2llU* 




.(P(x>24) ^J\J\) 
11 = 34, a = 5 

J JS^JI J aHJUI a^JI ^ c34 - 2(5) = 24 ^ ^\ 




24 29 34 39 44 



P(x > 24) = (13.5 + 34 + 34 + 13.5 + 2 + 0.5)% 
= 97.5% 



.49 ^ Jil 2 JLt<Jl ^ ^jl jJl ^ IIjI jJLp L&jLx>-I aUJ j j& jl JUi^l Jl>- jl (2 




LLXJ L^JU^». LJ^TL>JI 
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. LAS' L*^>jj>c« l^j 15 j t ^A^A? ^j>tioj Lc«-wJ^ Ixj J jJ I^^j J jj o^sj ^] I <u^*J I J^oJ 



.2 in ^jLmj ^jL^-o y>zj\ j c 66 in Ja~»<ji«j l^J? lijjjj £^L> 1800 Jl ji?l £j^> * 

? 70 in j 62 in ^ ^Jl ^tl ^jl ^ ^JUUI ^Ul i*u> U (a 




64 66 68 70 




62 64 66 



.62, 70 ^jkll ^Jlj oLUl ^ 95% 
^ 1710 j^-jj III cl800 x 95% = 1710 dSlj 
.70 in j62\n^^\jb\ 



?68 in Jp <d Juji ^-w>w clfbl Os^LJ I JUi^l U (b 

j^>Jl ^ j£\ Jj^j 68 ^ j^*^^ <wJL)l tjjUx^Jl JSLtJl ^ 
13.5% '-J^^ jUpVi cJxw- jiJl ^ Jb-I j cijL^> 

^j-O 02% t ( /^OjLj^J ( /j*sl j^^l J J cJI j5>ej| ^j-U 

3 <j ji 0.5% c4jjLj>co Olii j ^ojLjco ^il j>*j\ 

68 

(13.5 + 2 + 0.5)% = 16% 



<*JI j^cJl j Uol j^>- jJLS" 70 ojIjl^j Ja~-^i<w IIa-wJ? lijjjj ^j^o 45" jJi> j^ 100 JiS* jl c^-JLp ISI : ljLvj^ 

: ^~J^I ^JIj~JI jp 4->L>-^i ^ dJUS ^JLp JU^pli toUl j>- jLS 10 ^jL^o 

?Ul^ r> LS' 60, 80 frj ^JlUI ^jJU ^e^JI ^1 L. (3A 

?l*\srjLS 90 ^ Jil a±S d j&j 



1 



cJI j^xJl j c 161 Ja—ojix>j L***^ Uuj jj 0UL0 4p j-*s*u* j£ (2 
t^j yS\ \jjt> ( j-o Lsl j-^p x _J jLjj>-l JLoj^s-l ^>-jl . 12 ^jLjico 
(2 JUL*) . P (x < 149) j^j! ^49^ Ji! dj& 

oU-jjJl CJlS* j cAlJlkl Ijt^>-I Ol j»o^ ^g^l ^o^J^^ P 

(3 jJliLo ) . 2 ^£jLjvo cJI j>zj\ j t 21 Ja-wojlou Ljt^i? Ljoj jj 4jP-j j^j 

^jU-j^ ^jJJi ^J*>UaJl ^JbJ L^jO j^j ^1 ^LwjJi U (a 

?19,23 

?25jl7^^^l j^I^j^^ j! JUi^lU (b 



AjL^JI) oljLx^-^l JL^I ^jIo oU^I JjJU>Jl JJ <ui>j^ (1 

CC^ry t\y]\ oUUI cJl5 ISI U^Jb- .(40 jL^-^^^Ji^JI 

(1 Jij-4) .LjvjJ^ Ljoj JJ 4pj J^J jl cllJLwK jJl jl 



uJ^UaAJ iU>L*ll 2LluU1( 




12 


13-15 


27 


16-19 


29 


20-23 


19 


24-27 


9 


28-32 


1 


33-36 
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. ^jj 30 (^jLoco j^xJlj t^*jJ 180 Ja-wo jlo-> 

?j»U 210 tUjj 150 ^ *cl^*>L^ oJu ^jJI gi^Jl l^JU (a 
?j»U 210 tl^jj 180 ^ ai^*>L^ oJu ^ JJi ^Tw<Jl U (b 
90 ^ a^^L^ sjlo Jl^ (^JJI gi^l 4^ U (c 

?j»U 210 ^^^Jlp 4I^*>L^> oJm JuJj (^JlII gTw<Jl U (d 

gjjiJI Ji^oUoUJl ^0^1^01^880 J!>! JLW? (12 
.2.5 in ojIjlIo ^jLh-o <^JI ^>tjij c 67in ojIjuL* Ja^jioj ^y^JaJl 

?72in J^Jjt Jbjjll^Glt^ (a 

?695in J 595in^^l>T^^jJlUUl4 r ^L. (b 

^_<LL^>Jj t4jjj>c<J! oLw<JL) cj! ys* ~k^cS aJT J^ei^J :*LcLu^ (13 
120 ^ *LJ1 ISI .olj^Jl SL^ U^b>-! *UI 

^jLjco cJI j^xjI j cl.lL Ja^jlou ^yt^JaJl j jXjl J^-^ * J^ 

.0.02L 

?1.06L Jil l$J p-UJI f>*>- ^ j^i * ( a 

1.08 L *LJI *s*&- l^i Oj^> ^1 o!j-j*JI 4^wJ ^5 (b 

?1.14Lj 



Ld*Jl ^jSXN Gljlf* J^U* 



2.5 cm ojIjJLa ^jL*-* ^si j 1 11.5 cm ojIjuL* Ja^jiou Lx-J^ 
^Jio ^UxjI Aiw-ol j ^jyj ^ cJ jU- Jii j t3.6, 19.8 ^ j 



\JJ /x- cr^ /x + cr 
225 ± 25 

^ Cm — 1H Cm 



(. Ko.Zcm ol3\_vjkJ\ cS-^-» 

\ JJD <^-j^_x_>5 (.11 Cm 

C->\ <3\ <.11.5cm J2-U)9JL V 1\ 
6 -r JLd)\ ^ cj^xIj cs-x^\ 
e>^"\JJ c225 ± 55 
C? cm — 27 cm ^>-o c 5-x^l\ 





1 1 10 nil ljIaJJuUII 






10 


3-4 


2 


5-6 


2 


7-8 


1 


9-10 


1 


11-12 


4 





Jaw- jljl jlS' j tllfcJ? lijj^J 5-8 4JLs^-^l ^ OULJI C*S>jjj ISI 

I4I0 Jia ^jL.cJI ci! j 

M = 74,cr=6,P(x>86) (5 

/i = 13,(7= 0.4, P(x< 12.6) (6 

j u = 63,cr=4,P(59<x<71) (7 

M = 91,cr=6 / P(73<x<103) (8 

til ^>Jl j tlOOOOO km Ja^ji^ 0^ Ll> j jj ^jj^ ^1 
^ AjjUaj 20000 olS* ^j^I g£jj .10000km ^jL^ 

^ qjI^ ^1 oLjliaJl ^jlp U (a 
?90000 km -110000 km 

?120000km Jlp Juj, ^1 oLjllaJbJip U (b 

?90000km c> pU^P Ji, ^1 oljlkJl ^jlp U (c 

^j^j j-o-P ^jlj^JJ ^1 J~*^ 4j jllaj ^ JL^Z (1)1 (jU>J>-i Lo (d 

?80000km- 110000 km 



^jLjJi ^ ( Jj ^IwJ jSCJl) oLl&JlJl ^ jlwwwo £jjl> J ^Au^ (10 
cJi ^>Jlj tl58.3 Ja-wo jIoj ^*tj J^ ^ L^^ 5 *"! ^ j^^l 

• 6.6 (^jLjco 

^j-p |t-^^ cJj ^i^vJ j^l 4«wwvJ ^JuHj ^o^i j jS" JJl ^jL-*tJl 4^»vj Lo (a 

?151.7 

^jl^Io A^oljjJl ^lLw> ^^a^c-Ji 900 L^a>c-Ji (b 

?145.1 — 171.5 ^-j ^xs* J j ^iwJ jSGl ^ jivwo 



113 ^L^all^jjlll 



^jj 300 la** j^u-j L*^^ L> j-g^ ^\^3ji 10000 j-o-^ ^jj^t (23 

t Ujj 260 j^-j o j^-p ^JL L>-Lvs2^ ^.5 . Ujj 40 ^jLco eil ^>Jl j 

•fl^.340 

2500 A 

3400 B 

5000 C 

6800 D 



JJudJ J-^Sfl *_i^JI U (24 




p-l j^^/i * JL* £>j 



a^jJuJI ^ {j* as> j^s^ jUail oL-Li$>jj^ : «LcLu*3 (25 
. 120 mm ^Juj Ja-^jiojj . 1 mm 

?120mm U ^iai J ji» Jujj jl jiJl ^1 jN\ L (a 
^Jlp Li t^pLJl ^ ^ y 1000 aS* j^JI cJl5 \i\ (b 

? 11 9 mm, 122 mm ^oL^ 



^jlp Li 1 0.7 /z (^jLoj ^1 ^>Jl j 1 8. Oh ^L*^ Ja^jiou 

UO.lh^l^ljUa, 
oLjjjiilj c*ljiJ*yi 4^>-j-<Jl oLjjjiJl (jjiJl qj-^I t L tS l (16 

j»l £^><^a IJla Jjfc . [ /i — <7, /i + <j] 0 ^ItfJl t j-<w=> L5 x t JaJl 

LgJlS' jJLj <L*ilj CjULo JL>-Jl : *L>> ^JUIA *\JLujl4 (18 

<• i y^3Jl^a jLl^l ^jjjJ *^L« iaPI : J^2l* ^JLujl4 (19 



Qlk llj 4 jildi JjVl ^s^-ll ^ c^!^ 3 gjj (20 
^JLv^ jl JLi^-l Li ells! <_j*>U3 4 ^-^j ^ j^*"^ 



o^jj ^ 4j| ^1 ^il ^Lp . 7 ^<»j>^JI ^Ip f-tj£>\ ^ i}^ 3 ^- j 



^la^ JlP J^^i ^iaij 
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d oUUl y 99%, 95%, 68% 01 

.AjjLwvJ J I 4lP Jjij ^lll C-»ULJl ( j» 4jjX<JI 4^vjJl ^JUJl j 




.5 ^jLjk-o j^Jl j c 30 Ja^-jlgj llx^s^i? ^JjjJ ^j*>UaJl jl JL>- j ^jitt)! <iJli)1 c-i^ail ^*>UaJ oL^UjU jl^>-l ^ 



aJLp jIp j tjjUx-<Jl JiCJLU 4jLLa ^j^lkJl CjL>-jJl1 ^ 




15 20 25 30 35 40 45 



. 50 jU 30 ^rjjJl jl 
?35 ^jjJl Jili ^Ul ^^uJI U 



?40 ^-jjJl Jjii ^Ul [a 3 



->L>-jJiJ1 Jj12j j^Ji oliJuJl Jl>- jli 1 2 ^jLoca cJI j>zj\ j tl5 Ja-^jioj lljt-^I? ULj jj 4pj j>j pUj^I <olo jl~>-! ^ <_j*>UaJl cJlS" ISJ (1 

.21,15,13 



.84,50,99 



Binomial Distributions 

^>^j <1)Ul* ^P*>Ul jl yJ o jSlkJl o ^S3l 4^*J ^3 

c<uM jU^> y 36% ^ p^Jl oJlm2j M ^ Ul j^Ul JL* jVl 



*l <■ iLlygj ^SCojj cUa>- jl ^^-^ S yi jjp <■ a/../?" j^^-o^ toUU>-J 5 LgJ ^yJi ^JjjCU y 

.Jui jl JUi ajI Jlp 





2JjL>^ J£ ^ <u,uflj ^ j! <P(F) Jmrttt JUl^lj .2JjL>^ J£ 4uuL&p j\ iP(S) ^L>JJI JUl^t • 

. 1 — p ^jLojj 



-6 



. j_)JL>JI 



binomial experiment 

binomial distribution 
www.obeikaneducation.com 




p-i e^ii c^jJb>- olS 4jyJ cJlS* iSlj .dJUji" l$l*>- jiCoj jl c/^jJLp- oIS U-a 4jy&j JlS* cJlS" ISI U iJL>- 

.^wwJl jli dJJJlS' jii ISIj c^x5^<j! ^yl j*i*JI jJciJI <.n,p,q 

y^UaJbJLP JLjX^IjJjJI j-ilJl jlS'j oJLA jj£k*j IjJlS' ISI lip j^3l>-j tlilj^P y^6 

! jl3 t4jLJl 4^*)L>J! jj^JUj (jjJllI 

. F tg-^Juj ^ jl tS aJLJI a^UJI ciLLj ^JLkll : jlini ji« jli^xj 4jyxiU • 
. P(S) = 0.68 ojL^I ^ ^JU^ JSC 4~Jl> ^-UcJI JUi^I • 
:d\ J\ <.q = 1 — p JJtiJI JUi^l . n = 6, p = P(S) = 0.68 Ajy^l oJla ^j 
: jl ^1 t^jfejLx>-l j^-^l y Jj^Uj ^yJ^Jl ^j*>UaJl ^jlp X JiU-jJ • ? = 1 — 0-68 = 0.32 

. X = 0, 1, 2, 3, 4, 5, 6 

:XJ^1 ^1 ^1 ^Uaj 13 J£) ^^a^ j cAiLL 52 JLp JjOi^ ^j^j 

jJcloJl jlS* j jji (J y-Vl jij oAp-I jJI olSUaj 5 C~~s>z^ t^yLu^ll tj*^t>-^n O j^-^ll t j^»-^l 

.j^a^-^l jjUl olS Ajj^s^JI olilkJl iJLP ^JLp Jju X^l j^aJI 

. = i j-s^^l j jUl y 4iLkJl j jSi jl jUl^l j c<J jUt» JiUJ Lf-^-wo ^Jo 4iLkj c4jyxl!l oJlft ^ 

cmIai^ jUe^Jl jU t(^U>-jJ j j^ ^j>^JI) UjL^-l ^yJl 4iLkJLj J?li^*yi ^Jo 4J1 Ujj 

.^yj^ olS o™J Ajyxx]| oJu& jU IJJ ^ y-*yi ^y ^JAi>zj aMjUc-o ^ qW 6 ^^ JUj^I j 
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.^^Jl jLi dUi5' jii ISIj c^5C<mJI ^1 j <.n,p,q 

jl j tJbJlpJl ^jJl jj^J 61% Ol Jb^ j^Jl ^jJi olS ^jlJuJl (^J^J ^ ^yUa^J £^<J O j^?> (1 A 

jlS" j . JuJu>Jl ^jJl o \ y\S ISI lip ^gJij— j j-^ J^-^ 20 jL^-i ^ ISI .aj ^ 24% 
oLU-^l ^Jp Jp Jju X Jj>\ jJL>Ji j;^<Ji jli" j .(jLl>-Vl ^j^j^j ^wJlp 43 jjco j j^) 4^^^? JaSS 



<_jl~*>- j j5CoJj .J^J^sJl OlS IgJ j^Jl O*^ LoJ^s-^y I j ^*^>- 4jj>tlJ 4jO j^uJI ^jUJI jJ ^^wj 



pc*) = „c, p V " * = in _ n l Vxl v x <\ n ~ x 



j^Cj ^Jlll y^UaJI ^JlP JLp Jwb X^l j^JI j-iiJl jlS" j .^^LxpI Ji^ i Up j^Jlj— 

^TI-nspire V"^^ J^u^i . n = 5, p = 0.35, q = 1 — 0.35 = 0.65 l$J 



P(0) = 


5^0 


• 0.35° 


• 0.65 5 


« 0.116 


P(l) = 




• 0.35 1 


• 0.65 4 


= 0.312 


P(2) = 




• 0.35 2 


• 0.65 3 


~ 0.336 


P(3) = 


5C3 


• 0.35 3 


• 0.65 2 


« 0.181 


P(4) = 




• 0.35 4 


• 0.65 1 


* 0.049 


P(5) = 


5C5 


• 0.35 5 


• 0.65° 


* 0.005 




0 


0.116 


1 


0.312 


2 


0.336 


3 


0.181 


4 


0.049 


5 


0.005 



binomPdf (h, x) 
. Calculate 2uJli 

binomPdf(5, 0.35, 1) 
0.312386 ^jLuu 



. P(3) + P(4) + P(5) J^j! JiSfl Jip 3 $ ^> 

jiVi ^ ^ 3 jui>i P(X > 3) = P(3) + P(4) + P(5) 

P(3) = 0.181, P(4) = 0.049, P(5) = 0.005 = 0.181 + 0.049 + 0.005 

■K^ntb = 0.235 = 23.5% 

IS! .g^lfc*- J^^JIp^J v ^!^48%oL^!^J^! c y Lr .jJb :GU£ (2 

Jb>- jl coJu-P^L 4lL> j t^Ju>Jl olS £>jjJ t (* J * 1 ! <j-t^ ^^UaJl ^Jlp l5 Ip 

.^c/^4^ Ji! 



^yC-LUJJ .^L>«JJI jjL^O"-! 



: £j l^ILj X ^J^L>> ^_yJ I J . u t£ j ^ JlL^I (^jLot^JI t_alj^O^Tlj ^LuJIj (Ja.m jil) ■ ta < u j" q * 1 l-i-lul>0 



a — npq 



<r=>fo* = yJ- 



npq 




0 


1 


2 


3 


4 


5 


0.116 


0.312 


0.336 


0.181 


0.049 


0.005 



. n = 5, p = 0.35, = 0.65 
= np 

= 5(0.35) = 1.75 
a 2 = npg 

= 5(0.35)(0.65) = 1.1375 



cr = v <y 
= Vl.1375 ^ 1.0665 

. Lj 1.1 ^jLwvj ^jLoc<Jl 

j-<Ji ^L-wO ^3 ^oJi 
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'Oi' 



Ju>Jl 



- > 

c x = np da^ujiL^j ^yju-xls j-jj^j ^jjl>JI ujlia j-jj^j ^jSUj </tp>5,/t^>5 

. a = \Jnpq ^jL-sl^ >>Jlj 




^L-l jjJl J *[>■ U JIp Ji^l JIp j^^io 200 Jiljj jl JUi^-l U .ul ^>ej^JI 300 JIp ^L>t^ 




Ul 



n = 300, p = 0.64, ^ = 0.36 

up = 300(0.64) = 192 > 5 
n<7 = 300(0.36) = 108 > 5 

ij^/l ^s-c^Ji Jp JUl^-Ml (wUjiJ ^ycjJaJl ^JjJl JU^CL^I ciLSCou 
o^ii^ 1 fcjJJ 1 ^ Ja^^Ult % — Tip 

n = 300,p = 0.64 = 300(0.64) = 192 

cr**^' fcfjj^ cfjLj^' ^(j^^rt a = \Jnp~q 

n = 300, s = o.64,/= 0.36 = ^300(0.64X0.36) 

Jlp ^j^>- 200 J^Ijj jl JUi^I j j& iJJ fcJb-i j ^jL*^ cJI ^>Jl jIjuUj Ja-^ ji<Ji c3 200 :>jl*JI ^JL 

.C>-16%^jLo JiSfl 



3jU-Vl j>U ^jlp JJl^ ^-^> ^ j jjj jijT ^IkivwJl j *LJ jl ^ 32% jl Jl ajLL* 4-^Ij^ ojL^I (4 

4-^lj^ *l C^oli ciUJJ J tdJLlS J^o Jil 4™J| jl ^ j AjT jl .^^IjjJl pI*J| Ajlgj J ^J^Uai! ^L^aJl 
JloJ^s-l U .AAjLJI A^oljjJl ^I5JL^1wo| ( yoJi yt*£> A^J^kj ^JjLj>-| j j^*^l ^^Jjl ^j- 0 250 C-JLw Ijw 

^^iws^Jl SjU-Vl j»U ^Jip J^l& <S ^ j j y^i\ $>LJ jl 65 {j* JS\ (jji Y\ 



119 ^j_iJL>JI ujli ujLsLjj^UI 3-6 ^yjJA I 



oLi ^yzs^j f-fr^ oU-oUJl (£^\ ^j^£> y 85% jl O-JLp 
10 £j+> £j* JiVi l5 Jlp c-j*^ 6 jl JUi^l Ui cojL~o 

?SjU*^ o^Li y2s>-j ^ J-^" ^-^jW^ 5 "^ 

j^-j! .^LjLo^ 75.7% ^JiaJU^SGj^ ^5 *fJL9 3>£ (10 

.£oUJl 



^ 80% jl cuJlp ISI c4i> Ji>Jl oLuljjJl j^axj j3 j * j^-u^bj (1 1 

X ^yi jJL*Jl jJCUJl jlS" J tiol J*£tP 6 j;^>-i I^J C^_£l^jJ^J 

. JiVl Jp 4^>Ijj j j-^jUj ^JJi ^JlP Jp Jjb 
. JSVl Jp oO^I j 

^^^^ (j* J ' J^J^ <jt^\ ^iji *\ JUj^I Ui (b 

o y-V j/Vl o^Jl j-o jSSl j j^Jb ^UjJi j-o 65% jl ^>^> 

4^o->- J^j JiVi Jp £3Jb jl jUl^-l Lo .^JljLwo 

.^rbU j/Vl Ju>Jl y ^ llL. Jilj 



30% d\ Jl>^Kj£ x?uLiic*j$^ (13 

.<wJp 10 ^L*-^ C-> Ji j caJUx-o <u!p j««/9*Jl <_^Ap ( j» 

jlS" I3J ^Ji>Jl oIS JUi^Ml £>j jJI aJLJI oJu-p*y L Ji* 

.^>ol jJl ^w2^Ji ^JlP ^JP Jp Jjb ^1 jJL*Jl jJi^Jl 

70% jl cuJlp ISI caIjLu 4^1 JIp *U j ^JLj^ £*l>^ (14 

ji*yi jp Lio l>s-oU^j jjj>oiij ^ ^j-wo cu?xj ^? u>cji *y i ( j» 

tAiwo 20 j-^o cu>J (^a^^ 200 ^1 j J^i>- ^Aiaiwol ISJ . jUbJl ^ 
L^^ L>^U^j jj^ji^ p-f* Lsk^J. 146 jl JUi^l Ui 



t4JjUc^ 18 ^>-jij t60% ^Jwi>- olS gjjJ ^^31 jl c-w<JLp ISI 

?4^U iJjUu. ^1 J^yVl JUi^lU (15 
?U^U^JjU^12 J^y j! JUi^lU (16 



Ji' f5 <.n,p, q ^£ c^ti tdJDJiS' cJlS' jlj .^wb- olS 



^^SCJl L ^Jl 1 6 Jl 1 j-o ^xSCj a^jI (1 

. 5 ^ijJl j j^£> Cj\ jA ^Jlp Jlp J Ju X I jJL*Jl ^JcuJlj tol j>j 10 

I 

CjI ^JLP JlP Jjb X ^J)\ j-^jJl jJcuJl j toys 20 Xaj 4jJai cuJLlI (2 

• 4jU5sJ| j jg^ 

^^Ip" J Jj X ^J>\ j-^jJI ^JcuJlj t^jfejU-p-l q& L,^>>e^ 15 cuiUo (3 

o jS" 13j t^lijj o jS" 13j c*l j^>^ 13 L^w« o j% 52 4j j jJlw? (4 
.^rjl j Jl jJl Jp ol ^S" 10 c^>^ ji-s^ o^S" 13j t*U^o 
.4j j^>c-wv^JI f-Ua^sJl ol jSsJl ^ J-p J^j X ^yl j^tjJl ^JcuJl j 



t^jLl)! wl>-jl tciS ^<JI J fl Ux-o j-Uj tJa^< ^uJI ^>"J^ 
( 2, 3 j^flWI) .^jL^JI ^J^ll j 



^jlJlJl^J^I ^AjyWtt^jJ] ^^b^S9% jl^lSI (5 

Lol j-^p '*>Uj? 5 jU^>-l ^(^j^ 3 J^ ^-4^ : ^ 0 ^^jV 5 jj-*-?U) 

OLjUo j JjXjLo I JjlS" IS| U-P ^-^Ij-^J C*Uo J_U»J! ojjt 

jjJ-o-jC^vj CjIS'j^JI (^Jj>~\ y* {y* 26 % jl 4^lji CUlo (6 

j^JI oJla j-o 10 jUx>-l ^ ISI .^-fU-p J cJ j^^l 

.^i^p J cJ j^^fl jjJu-?dwj I jJlS" ISJ U»p ^-^lj-^j tCjl j-*^p 

^JJI oU-^UJl 65 % j! a^U^I ^Uol o^li! (7 

.^jIjU^ o^Li f-bjl J jU*yi 4^oj^-l jjl^jcUvj jU~o j^SsLuu 
jj ^Jlj-^» j toljUwo jj5Uix>j ^y-a yl j-*^ 8 jU^>-l ^-j I^J 
.^JljLwo o^Li <=-^jI J jUI <uy-l jjJujti^vj I jjlS' 

^J*>U^ 90% jl 4ijUo 4-wolj^ J : ^LLgLLua JU^t (8 

i^LJi^ JU-pI Jp jji-s<a>o ajjjIj 4^»jJ^s J U^l yu^\ 
cJlw l?t^i 4-woljJu IJl! ^diJS y Jil ^jJI jl jJii IjJCwo 
JUi^l U .6lj-tp ^jb jL^I UUJI ^ ji^aJl y ^JU^ 400 
Ju^p Jp I jJu^ ^Jig^Jl ^*>UaJl y 348 y JS\ o j& 

(4Jl!u) ?^ 
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.Aw»LaJI a jj^ail JIp lulls' jj.3 Jjblj liLS jl cUiSU liiaS jl 

x 2 + 4y 2 = 100 (28 
5y 2 -10x = 0 (29 
x 2 + y 2 -3x + 4y-16 = 0 (30 

J L^Ljsx-wvJj oljLwwJl ap j-^ aJI j^J j>Ui} j { AlCjjjj (31 

Ixj j jj Cj\s> j^vJl odJfc CUP j jj ISj c ( j^>j I J><J I Jj>-| ^j-* ^ ^ ji 

o jLwo ^-So t4mi/h ^jL«o> cil ^>Jl j 37mi/h Ja^jioj tl*-Js> 
?ojLw- 425 L^jsx^ alp J 33 mi/h ^p JJjj* apj^o cJIS" 

(3-5^jjl1I) 



jl jUl^l U A3 jJ^> j J^) ^w«j>el)i J^>- 

(3-6 ^j^l) :^IpJ^J 
?ajU-^I a^c^w*^? aIi^I 7 (a 
?4il^)fl4>^>^4k^!9 (b 
Jl>0 (c 
?^)fl^ s >^Ak^!3 (d 

Ajjjli]| ^jlJuJl (^J^l J £^Ual^l £w?jl : ^LowL** ^Lu/Ij^ (33 

a IS ai j .a^coUJI *-$i^I JUS] j jJu^j ^^UJl {j* 88% j! 
j! JUi^l U .Usl j^tp ^ jU^-l £)lt> 150 *l jt ^Uaiw-L til jJ 

^_£L^lj.5 JUSsL^I J j J-^ji . ^ ^J^i 

(3-S^jjJI) ?a^UJI 



l^J jJI a7LjU ^ 85% c^pV xUj^^ (17 
:aJ^/I oMUi^MI jl .a^LjJI a7^s^j 

.<loli oLjLa 5 c ^ ^ ^^jU 3 <_^-wSvj jl (a 

. aoUJI 

.A/OUtJl ^«vw<jJ>cJl AjljjUj ^5 ( JJ>*yi ^_^P oJ^-I^J oljUi j*~S>rJ jl (C 

^JLp J j^a>Jl JUl^-l JLp- jl .a) jUs^j Ji" ^l>t> JUl^-l ^Js> p y jJl Jjbj 

// = 8, P = 0.3, s > 2 (18 

n = 10,P = 0.2,s>2 (19 

n = 6, P = 0.6, s < 4 (20 

n = 9,P = 0.25,s<5 (21 

n = 10, P = 0.75, s > 8 (22 

n = 12,P = 0.1,s<3 (23 



ULsJl ^-jSLO! ljIjL^ JjLo^ 



ISI t L y>cJaJl ^jj^Jl Jl ^-^i ^ojiJ^ : JL>0 (24 

jlS" j t34% (^jL-j 1>-UJ 60 — 66 ^j^rj JUi^l j! c^-Jip 
jU^Jl ^jlp jlS" ^ c36% ^UJI JUi^l j t x = 60 

a^j^ j! cltsb 4^>^ A^^lojLJlcJlS'lSILoiJb- i >i>^i (25 

I cUL^I 

^*I^Jl jl A^jJuJl aLsIJI ^ a]1^ : *L>> jUlA *2JLluj* (26 

t a]Ux1] Lj jJl j5C<JI ^-bs-j t^J^>Jl olS jj LfAp J^lao 

.^jjJj>Jl CjIS ^jjIj l^Jajjl 
. ^jJb»Jl CjIS jj j ^jJU>J| CjIS Aj^sxlll ^ Ai%Jlj-li (27 



121 ^jl>JI uJli ujLsLjj^UI 3-6 ^yjJA I 




99 Jg^rtiptl JUI^I 


88 ^ a i^tfriqt 1 2Uu 1 jJll 1 


100^ ^y^aljDI Jjjl>JI 


88 ' 1 


100^ ^loaUI jlji^JI 


88 L ys j>Lc jIjlju 


104^ JUl^tfl 


88 4JLoJI 


104^ 


88 3jL>iJL«JI 


104^ Jmrttl 


88 j^ys 3 j L>J(-«J 1 


104^ 2LUjJUL2a^ 


89 ^ 2l^^U1L 




105(^-3 ^yJ 1 J-LLLiJ 1 JJJLU&S 


89 i\_*_uj»j>uj-1 1 4_ui lj jlJ 1 


(jl tj.LLL3tJ 1 J^UlLqJ 1 


89 *u_uj^>ujJ 1 j.«j>i.«J 1 


105 ^ J^iptl 


89 2tIajLial | ^ j.gj>u3J 1 




90 ^ J^Lojtfl 


105 ^ J^aaWTI 


90 ^ a m u,A\ 


106 ^ i/jiaUl jUl^tfl 


94 j^JlUJI 


106^ ^j^DI JUl^tfl 


94 jl>.1j j^jJLLo ^ ujLjL_i 


106^ 1 2u_t£) 1 


94 j-^i 1 4aJ-U 1 j^LJLa 




94 ^ 2uJjlUI 


110<j^ J .^Ti ^tl 


94 ^ ^jlr^yi 




95 2LLjLl»H Uai> (J^Ia 


110 (j >^Ui 1 1 




116 ^j-a ^yiJL>- ujlii A_)j-J>uJ 


95 ^ ^jLUI 


117 (j-£5 ^ JL>JI Ljli £jj^J 


95 ^yS ^jLji^II l^Ij^O^I 



4^*J| *l^ai iajy £Jb jjfc 

JL^jj 4jU t^^il^ ^ ^*>Ip JL^jj UJLLP (2 



eJ^IIS! (4 



(3-l,3-2£U>AtO <s7 lS^I £4l^lj 2ULuJt 
♦ AJLul^ ^jt^j ^JL^aJ Cl«.<>-u» tit 3jL>uLq 4-Lutll jjS3 • 



E(^-^) 2 
^=1 



n-l 



'E(^-m) 2 



(3-3 ^jJL^O dajjJL*!\ 
uj^TL>> CLpd ujljL-J> Jj->t fill ; ^LujaljUl JjIjl>JI • 

(3-4, 3-5, 3-6^^1) ^LJULvVl obuj>ai 





^l^o^ai 


J uaiu ^ 




J (^>~ ^ 


I 1 jjj 1 ^j-a ^ JL>wa jj^ 
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(88-92 ubiWl) aiaaQUlbj LWl j ~<LlxJjj>^\ uL/I jOlt 



4jL^ail *l I j^ii UjI j~Lp j^jj 100 ol jLwU ills' j ^s»\*p j\i>-\ 

\f> y J ^JLp ^nj~- £^ j tlLJL>- ills' ^Jl J* jL~J 4jjjjJl 

[^Jl> ills' jJl ^lj (j^^ <^ • ojL^Jwo 



U-i ci^lj ^jjUj JOu /^XP j^j>c^JI ^JL>-^( jLl>-*^l ^kpli 

^>cjI^ jjlij cjLx>-^n JuS i^lj ^jUj ^1 iJUl ip j^>e^JI Sjp 

aj> j^^Ji ^j^j < ju^ js" j*y ^ojU^ ^o^sxiii i^ijjiJi j 



jS> jl 0 jb>tlo iLP ^>l> L>»j Otw«o iw-lji JbS* cJlS' IS! la ^JL>- 

jj A3 •(^jUxj ^o»^J ^ £j^H <3 J-***-* j-^l^ jl~>-i (6 

.^<j->c^jJl ^j- 0 ^51 j-^J LioJxa jl L>-1j j» jlS 

(w^s-l ii jjuxJ ^i^>jJ^Jl ^ya ^j^h <»_JU^ j-^»Ip JtS" jl~>-i ^ (7 

ijLi^l IjJuSo jl A^jUj i^jj^Jl ol> jJl ^plk« Jl^I ^Jiiaj (8 

^ jjli j c4-woljJi!l Jlhj s^j * Jli^ 100 (9 

^Jj>-J ^Oj tu5l j-*1p ^Jl^oj ^J>\ ^-f^li j jj^a?^ 100 j^>-i (10 




^1 ^ ^ jl 2645 V ^ 12% JIS 

1 

ioUJl Lk>- = + — — 

^ Vn 



= +■ 



1 



V2645 
~ + 0.0194 



.Cyu +1.9% ol^Jl lk>- 



(94-98 GL>ul^!) ^jlrr-t^Vt J-jlxI!! 



3446 cJU-^. AJlj^p a^^j ^3 : <LluJt Jj^a£ (11 

.^jjJ ai^JI J j^/2i J^2^i j-* j^i ji ^-4^° 34% jS"S 

^1 iujVl Jl11>- ^li tA^LwJl ^jj^j ^IjI ^ t2L^-L-u/ (12 

ilio^Jl ^jldl j 1 400mi5L^ ^JaiJ o j>j JS"^ L§i jJc^l 





307 


312 


308 


320 


311 


301 


302 


304 


308 


309 


315 


313 


306 


314 


316 


313 


313 


311 


309 


306 


310 


319 


326 


329 


309 


314 


318 


315 


318 


320 



123 




4JUi?l Z^2s>- j~Lp j£>-\ CjJU? Jl>-L jl JUi>-I JLp- jl : 2Lu/ljJ 

. JbJL>- (wJlb 4jL> UJLp 



84 


126 


72 


98 



(N) JUJLv L-JUa 



(O) (tuJli^JUa 



^j^JIJUb.Vl p(£ | n) — 



P<EnN)=|f,P<N)=f§ 



P(£nN) 

P(N) 

126 . 210 
380 * 380 

126 = 3 
210 5 



4»o Li oly 65% ^ 4kL> ^jip <jj^ i}^ 2 ^ : 3 j^l Ha 3 (13 

1^ UIjJLp ISI oU^I JjJi^Jl^ (14 









15 


6 




22 


5 





Lr JL»*GL UJlp (^jJlill JjSfl t-JUaJl OjS^jl JUi^I U (a 

?o!jlk 

4jL UJlp oljUiJI jj— *y ^JJi y jj^j jlJUi^lU (b 



J 




loyJl 4jUDl j 4j^JU»J^n 4*1)1 ^xS' jl JloJ^-l Ui cLjI j^P JLp-I j 



.^j^JLkJi ^1 £5U~<Jl ^iSGl ^Jl^j ^jlp ^Ji>- i SjU^tt 



3 1 3 



p 

2 l 2 



3^3-2^2 = 3!. 2! = 12 



s+f =120 5 P 5 = 5! = 120 



P = 



12 



(104-109£lM*alO ^LJUI^V! Gbujjlfl j JUI^V! 



^J> \^m>- ^UJSn olilk <-i~-^> JaJU- joUJVl 2t£jJ3 

olSlk 8 cj»Jl£j| o jiG 4SUaj 12 olilkJl cJliw? tJjJU^ 

3 jL^-l ISI .mJLjU^o l^wo-p- j 4JLJI fi jii) olSlk 5 to jjlkl! 3 jiCJ 

PO^lUl SjSOU olSlk 3) (15 

P( f JL5]|5>Jolilk3) (16 

PG^lkJ! S^SOlJ obilkj iLJ! S^sa (17 

PC^jlIII s^J 4ilkj <JU! s^SG jliilk) (18 

OLdOaj (19 

c5 pi ^Jl L^Jip 4 c6 pj^JI L^Jip 5 clO ^JuJl I^Ip 4 c 9^1 
c^>^ISI .3 jJlL^JLp^ilkj t2pi jJl 1^ J^Jlp jlilk 



= 0.1 



s +/ 120 

.10% j! 0.1 ^jLo jLJl ^1 
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-J , c78 

83 lil j~Lp x J Jby jl JUi>-l Ji>- jl . 5 ^jL^ 



13.5% 




78 83 88 93 
la 2a 3a 



^ jJikJl JLi^l jU I jtf * /i + a = 78 + 5 = 83 j! Uj 
13.5% + 2% + 0.5% = 16% IJjL*, 



.^jLfca j^»cjlj Ja^oj^j gjjJ j^J^I /^Jlj^Jl j^o JlS* 

M = 121 / cr=9 / P(x>103) (20 
fx = 181,<T=12,P(x>169) (21 

* j5 jjja] 40 m 4iLwJ ijzZ J\ Aiojt j^^jJIj^J (22 

c4.7 s lg«<x jix>_> Ljc«J^ j-* £j jfi ^^j 1 -^^^ ^^UiJl 

?4.4s ^LwJl n^Jai 




^ 45% jl 

i^yL) U-P j>ca 

.SJUpVL 

. w = 5, p = 0.45, <j = 1 - 0.45 = 0.55 tfLjl 0 ^ 



0.206 



0.337 



0.276 



0.113 



0.018 




12 3 4 



5 X 



.^jjzl] /^jLJIj ^jL^JI ^>cj*^lj Ja^- jJl Ja^-o j^uJl -^-jl (b 
fi = np = 5(0.45) = 2.25 
o- 2 = npg = 5(0.45)(0.55) = 1.2375 
a = Vo 2 = Vl.2375 1.1124 



(116-121 ul>Wl) ^JL>J! oliobuj>lil 



^ 63% jl ^^^^L^IjjJl ^J^l * oJlX94**a Q&\^vuiS (23 

5 ^~>-l ISj ' ^jjj j $ *** d\ ^^ygij jJi jl>-I *bl <1)j!^2jl> e-jL^Jl 
IJ-A *bl jjJu^ij I y\£ ISI U-p ^Jlj^» j cLsl jJLp t_jL*l]| ^0 

*bl jjJu^jL ^JJi ^->LJJi ^Jlp X ^yljJLxJl ^c*i<Jl Ji* bj (a 
.oJ^p*yL <iio j tX jJcuiJ 

I jiA f-bl jjJu^ij ^jL^JI j£Sl jjSo jl JUi^-l Jl>- j\ (b 

j-o 74% 4i**J to jl jL5CU I^lj^ ojLJ»l {ljI^Lu/ (24 

^^^e-^ 200 (Jl j ^Ual^L ^So aII j. Jb ^pLo jj™L ^jJUl 

Ji*yi l5 Ip Lja^^ 160 j j£j jl JUi^l L> .6l jAp jjJJUl 

?Jj 4pI~o jj^Jj ^*>UaX^*yi ^t-^UJi 



125 



lijj jj 4Pj JbJ^>Jl dlSL* oUa^> (^Jb-I ^ ^Lvwo 16000 

J jl>- jU cl5min ^jL*^ til j>^\ j c72min J^^uj ll*~t 



^ 70% <u~J La d\ j Ajbl^ ^ : Ljt JLvf (30 

lit j>» 650 (Jlj £*>Lkl~oL j»lii caJ £-Jl?-* ^ ^ ^' Jl i :: ^ 

^ ^IjU-l 420 ^ ^ J^l JUi^l U 

(3-6^^1) ?^iwaj| 



^ ^S3I A^^eiJi 4^ljjJl 4JU- j t4Ja^*>l<JL a^Ij^ 
(3-1 ^jjJI) :S j\ jr*j 

<jti j 1jSw> ^L p-fis^ * JLt 100 (a 

^J^-J ^i>-lj c^a./pi c«^-it 100 ^>-i (b 



V ^ 10 ^1 (26 

170, 165, 155, 168, 177, 180, 168, 167, 160, 161 
(3-2 ^jjJI) . J! jtVl oJl^J ^jL~J1 ci! ^>JV! c r ~^1 



40% j!j c JjSfl 4iJl ^ JL*~ v ^ ^ 60% j! ^} Jj> (27 
twJlt ^jj>-l ISJ -*l£jj aJ^JI AiwJI ^j*>U? ^ 12% j 

AJlill AlwJi <^J*>lt ^ O ji JLoJ^s-I Ui tCjl jJLp JLgJtJi 



Jis> Jju X ^Ij-lxJl j^Ji OlS" ISI .SJb-l j e y Jlaj ^JaS 3 cu^ j (28 
^JcuJJ ^iLoJ^-^/l jill Jj^>- ^^iS'U tjLc^tJl j j^-t j» ^Ap 
(3-4j^jjJ0 .SJU^VL-dL^j cX^IjJLJI 
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: jl>- jli 









3 


12 




6 


4 





pit 12 j ^jilill JjVIcjUJI^ c^^lOiljU (12 
^^Jl b\S IS! . jsl j^r 5 Jip ^^Jl ^ ^ ^Wl ^ Wl y> 
J j*^l i.a^W 3 Oj^jI jJi Oj^j o! JUj^-I Ui tCsl j-^-p 

ll>"0.46% A 
CjZO.25% B 
ll> w 70% C 
11^30% D 

^ tp-lij j ol j5 3 ^^Lp ^j^lj <jj {j* o-~*e^ (1 3 

pXa jjJl ol j&\ :>Jip l5 Ip Jju X^ijJLxJl ^JouJl jlS' ISI .^jL^ 

fJ^J^L^ ^-^1 JUi^l jl cij^l -W^ljJl ^>-l * (14 
^ ^kJl kL** d\ JL^I J^r jt . 40% loUJl ^Jl aLVI y> 



I^jIj c JjjSflj (j^Sfl ^jill ^ U ^l jUjSh 
? JiSM Jlp f-lSjj o yij 20 l5 1p 4J j-s^ JUi^l 



.dJUS Jbo JLP jJI 4jU t(J jJl ^ j^>^ (^jJ LjJCP (1 

j\ Ojb*la ^IjP ^XJo 4J^fl Ol> j^ujl ^ JbS" C-JlS" ISJ U ^wl>- 

.^Jl J> ^Jj jiSOVl ^1 ^Jl ^ LgJ jiai. ^1 ^JUJI 

j! Jl*_, ^Ls^Jl UlS" ^LtfJ'V ^p-fr^ jJb ^*>UaJ ^Lwl 5 p-bca (4 

(5 
































































(6 



64 


61 


62 


64 


61 


83 


66 


61 


65 


63 


61 


65 


62 


63 


84 


61 


63 


66 


62 


61 



^ = 54,cr=5 / P(x>44) (7 
^ = 35,(7= 2.4, P(x < 37.4) (8 

<.*! j^>- ol j5" 8j t^lS jj 4^>-l>-j ol j5" 10 ^Lp j^S" ^jZzxj 

JL>-jI j^-Vl jJIj oJL>-lj jIj caAjLwj ^1 j^a>- 12 j 

:^ jsa JU^^II 

.^rj>l ^ *l^^ JjSfl s ^Jl jl UJlp c^lijj 4Jl*JI s ^Jl (10 
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Limits and Differentiation 



4 





.2Uj-ojuJI JIjjJIj ^jJL>JI 

lj) jy* J^ s OLaj ■ 
2L>>lfri«tl Ljjjl B 

4_j j___U I (J^wLLtu I j 

U i. i UJ 



4 JrnMt a^Ut 



(limit) 

(asymptotes) cjjLEttl dajla** 

.4JL*aj jl 4_L<j ^1>%1a ljjJL2j 1 jl ^^-tu'j iVt 2 *. 













































































































o 






N 














Y 





































































(continuous function) 




.x ^ 2^-*^ a t ^ 4 /(x) 

(hols) olj^l 

(average rate of change) j-oilll Jjl*4 ia^>U 



,1/ (x^/^)) 




r^yJ^Tl jLl^tf I 4JLLul t-^l 



5Jb Jl5nJ ^LJI Jr^' < -* ufi £ j»yi Jr*-^ Ju*xi*-! 

/W = | (2 ?W = -| 0 

x + 5 



ra(x) = 



X 

7- lOx 



(4 



(3 



2x + 7 rv 7 x - 4 

^ 4xiaS X J^^. ^Sojl Jju*-* jjJ^j J^-i (5 



1700 

x 



iljL- ^ . A(x) = + 1200 SJIjJI JL^l U 



loUajuJ! a ^laJ! ^JLp ^yL U-a ^Jta JJu Jjl*J Ja^» jlo JL>- jl 

= 2x 2 + 4x - 1, [-2, 1] (6 
/(x) = -2x 3 - 5x 2 + 6, [-4, -1] (7 
/(*) = 4x 3 - x 2 + 9x - 1, [-2, 4] (8 

J^rjl -50 < x < 50 ^ if(x) = 2x 2 + 14x + 25 

. [0, 25] 0 JLa}\ ^ 4j yS\ £.5 j-o ^JJ J Jjco Ja^*) jl« 



h(x) 



2x 2 -8 
x- 10 



(11 



2x z + 1 



(10 



(x)=- 



x z - 16 



( 13 f(x)= i *-l ) }* + 5 l (12 



(x-2)(x + 4) N " 7VV (x + 2)(x-4) 

8,3,-2,-7,... (15 3,7,11,15,... (14 

-4,12,-36,108,... (17 5,-1,-7,-13,... (16 

-28,-21,-14,-7,... (19 5,-10,20,-40,... (18 
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fix,) 
Kx 2 ) 



Estimating Limits Graphically 

a 2008 {[ej&J ^UUI ^UJVl Sjj^ ^ J^JI ^UJI ^1 oK jlaJ 
imJIji!! JU^i^l j^ij .5.05 m 4JljJL jJI 4IjLvwJ 

5 334 

sr- -» - /w i + 62548.213 (2.7) -°- 129x 

aIp iio ol j^JI ^Jlp x t a 2008 j a 1996 ^ a! ^>1>^I o 1a 
Uaip iJljJI oJla aA^ JU^i^l lLLS^j t a 1900 

5^ JL>i4 JLl^ obl^jlt j^JJL^J 

.aJlp 4jnil j ikaj jop iJb ^^lo ^U^j 4j^U-« ^UoJ • 
.^JLwJl j^jLa J^>J a^L^I oUL^Jl j 

.lim/(x) = Llj j^aJl ^Jlp jtL^c^iu ^ 
*L£j| j\ tuL aJIjJI J^l<J J*>U- ^ dilS j c lim/(x) J\ <. c :>JuJl 
























































0 






















I f M - _3r -u 1 




















































-5 







































































.^J J jJ&- JUxu-L cLJbU-l j>p j%i ' Js**^ JU*^-L lim( — 3x + 1) j^S 

cjjU^JI /(x) = -3x + 1 aui) ^U! J^JI ^ t ULu J^tb^l 



. lim(-3x + 1) = -5 

x^2 



^JuJl^y ^Lj^JIx^J jLx>-U dJUSj t/(x) ^aJ *^jJ^ jjs' : G^jul J^J^I 




2 LjjJLii 


J x >■ 




2 


x 




1.99 


1.999 


2 


2.001 


2.01 


2.1 


-4.7 


-4.97 


-4.997 




-5.003 


-5.03 


-5.3 






► 




-< 







lim (x 2 - 1) (IB lim (1 - 5x) (1A 

x — >1 



one-sided limit 

two-sided limit 
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.aUl lisb ^jLj V aijJl ^ j! VI c/(2) ^ lim (-3x + 1) d\ ^ c 1 JUJl ^ 




x->3 









\y 


















4 








































6 




















t 










































fix) 




X 2 


-9 
















X- 


-3 


































^3 + 






X 



x c^>j£\ UK 4jT t jjU^JI /(x) = - — ^ illjJU ^LJl J^^i ^ 
:jl ^jJujUIS^Ij jU 111 i 6 xuJl ^ c-j ^ IgJ U>lLjl/(x) ^UJ jU t3^JuJl 

lim ^|=6 



3 ljjJLSj x ► -< 3 iJJ* lj j^LSj x 



X 


2.9 


2.99 


2.999 


3 


3.001 


3.01 


3.1 


fix) 


5.9 


5.99 


5.999 




6.001 


6.01 


6.1 



LLL>J cillS j i 6 ^JbJl j-o JL& f(x) jU i 3 ^JbJl ^yl^ ^j^l UK <ul i /(x) .k<J 



x 2 - 4x - 5 



lim 



+5 X - 5 



(2B 



lim 4^ (2A 



. x 2 - 9 . 




n - 


- y *|y = gW| 






y 0 













y 0 


- c \ x 







lim fo(x) = L 
fe(c) = L 



hi g(x) = L 

x—>c 

g(c) = n 



hi f(x) = L 



A_uL_JI 4_ctuL>JI JLwLLtuLi 
ailjJi Ji^/i t TI-nspire 



HUH 
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lljLuLjLL^DI j^^j 4-1 Jll I 



.BJb»-!j 4^_>- ajI^jJ) o^ji^j ojLvj j I ^Jlp c 2^d ^ Js***^ j-^* ^-s^j jW^di ^^o^j • c 2rr4^^ *^ dr* 



ju^, l L 2 /(x) cujJial lil 

: I >^3 a < lim /(x) = L 2 

x— >c 

L 2 ^ jLauit {jjo c x lj jJLSj L^jlI^ /(x) AjL^J 



< lim f(x) = 

x— k: + 



jLojlJIj ^j-^J! /jj* jLoL^JJI Co IS lil cla^3j < C X ljjJL2j LajH^ 3.5 jjv /(x) AjL^j jj£3 

l lim /(x) = lim /(x) = L 

^ * c x — >c + 

lim /(x) = L jla 














y 


































































































0 











































































|2*l I 2 *l |2*l / 

lim J — L , lim - 1 — -, lim- 1 — L (a 

:o\ f(x) = ^ yudJ JUI Jjudl ^ 



limM = _ 2 



limM = 2 

x^0 + x 



\2x\ 

.o^ v» lim 



= { 



x ^ - 3 
x = -3 

















y 


































































































































0 






X 







































lim g(x) t lim g(x) t lim g(x) (b 

»~ 3 x — 3 + x— »•— 3 

: j! g(x) ^IjJlI ^LJI J^^^ ^ 
lim vix) = 4 , lim ?(x) = 4 

.4 cijLJj 

t lim f(x) t lim f(x) t lim_ /(x) (3 A 
/(x) = 



lim #(x) t lim ?(x) <. lim ?(x) (3B 

r^_?+^ 

= 



-0.5x + 2 , x < - 2 
x> -2 



x 3 + 2 
2x + l 



x < 1 

X > 1 



— OO jl i +OO JUsilu/b 



J 
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jLvJl {J* ( y : ^A^S\ (^jLvJ j»jp ojjj-s^U L>JL> ^j-vsJ oil 4I2JL) ^ ^-^ j^*^l / AjLfj ^ j^>- j j»Jp <1)J 

AjI^JI Jl 4JUJI 0 Jl& Jj (.C X j$\ X£> SjJ&lA JS^J /(x) ^-J ^bjj Jl jZLo^J] ^ 31 ^^j?*^ J 

.— cxd ya ajL^JI ^IjJ^j LJU t c ^ x ^j! ^iil Jcp zjJ&ji jJz JS^j /(x) ^-J ciwaibj I3J Ul t cxd ^JL 




Hm (a 

*-4 - 4) 2 




lim 



lim 



x^4- ( X 4) 2 x^4 + (x - 4) 2 

<1)U t! JJ .(j^^ j->- j^j jJ* j jLwJl ( j^<> j^jol^jJl Ills' d)i looj 

. lim - — - — — = 00 ^uli£j 4 ^JuJl jop f(x) il ji^ LJU 



( x 4) 2 

4 X - 



_4 LJ j^LSj X 




3.9 


3.99 


3.999 


4 


4.001 


4.01 


4.1 


100 


10000 


1000000 




1000000 


10000 


100 






► 




























































. 1 












f(x)=4| 
















— 

































































































do^lil loiS" 4jI/(x) *-J -koJ ^jlj 



lim i (b 

X->0 X 

:<!)! jjU-JI /(x) =i ^IjJJ^UIJ^I^ ^LuJ-d^l 

1 1 
lim — = —cxd , lim — = 00 



7^ J 5 ^ * 



^ j LjiCoj N diiJii 1 0^ j-o jJ> lim 



u J v / " U" U" " ~ "•^ r " 

.(js^Ji {j* 0 ^JuJl ^ x cuj^xil UiS" /(x) ^bjj ^ t^jJu>^ 
1 

lim — jU tlJJ y> j jLwJl ^ Ills' jj 

)l c jS^o~> *y 4J1 ^5^-00 t oJ^I j ojL^ x = 0 Ujcp mJIjJI i3 jlwo 

.0 LJjJLilJ X 

0.01 



1 * * 

ciiUS j t lim — — cxd ^iSC j! c jS^» j ^ ^1 ^^-oj t oJ^I j ojL 




jl (j^J jl Lai /(x)^J d)U t c j^oJl jl jL^Jl ^ 0 ^JuJl ^ x cuj^il Lois' 4Jl /(x) JsloJ 



cJl^ ISI Lo-o ajI^ Ji" jji 



lim (4B 



limi- 



(4A 



3j jJL>b«}1 j-tc 2Ut^l< 

3 ^yic Jj u^>JI 
iJUjj ^jJI jJL2JL[f(x)| J 

.j^l ^(X)! CuK 



lim f{x) = —00 , 
lim = 00 

lim /(x) l^i <r,n 
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.c iJuJl j^> x ^iib>^ jr^> f( x ) r*-^ ^^-^ L>-Up LjLl <o j» 4jI^JI (1) jSi> M 



■ i i V il 




fix) = cos \ 










.Si »>■ 9» c-JlS' li! lim cos 4 jiS 
^* ^ * x->o * ^ 

4^ Ju JcS /(x) j! jjU-Jl /(x) = cos y c/W' j~d 

^X?tJ L»wO C 0 i-A_*Jl j>J % rt-^ <«-^ J Lo-lS" It — 1 jjiJ_*Jl j-u j-oJ!w~o JtSsJiu 
^UJ iUxjJ cibiCoJ t f(%l) = 1 t j.tf.,/2.11 j^ ioji AjI 

4^jy 4^J J^J^J <• /(X 2 ) = —1 ^~>^ I X 2 Ji* ji-s^J! j-« i Jl=>- 

Ijl>- IjJ x 4 Jio iU^I ciLSCoj t/(x 3 ) = —1 lL~>o t x 3 ji^Jl j^> 

./(x 4 ) = 1 c >^JI ^ 
1 



lim (x 2 sin x) (5B 

x^O 



.Si ~p nm cos v ol ci' 

-^'^ ^* x^o x ~ 

:Si j>- cJlS" IS} U-a 4jI^J JlS* jji 
lim sin 1 (5A 

x^O * 



^UJI^a TRACE 

uLL5Uj -til tfl <2lJ!-UI 
4_u_/L>Jb Ls-jb (jjj^J-"' 
5 J1_U <2^L_JI 
ILuL-JI 4_u_/L>JI J-c-xIluj 
-bL-sJJ! bjj_>w4 bj_c 

Ll_L^j^r bj_c 2lJI_UJ jl j_j_a- 
j_« lj jJaJLi ujL JU j-Ut j^ya 

.0 



.Si j^J j^P 4^gi _UP 4JI-XJI AjL^J J*^*-^ »L-w-l ^_AI ^yb U-i ( j^__>Jl> 



:2LuVl O^L>JI 3^^vj-4 lim /(x) jj-o 

x— >c 

^ I ! I " " s 

x c-j Ujup/(x) iJ jlwo c-ls^ jJ oLL^Jl JUjicl^I J^wo UJ c^- ji : ^jL^jVUII jLLc ^Ul^JLtl j-jJ£3 

jl iLijl -Up mJIjJI il jJl* j . 4JIjJlJ ^LJi J^jJI il ji^ <Jup jJ U_Ll J>ojcuJ j 1 c cujU ^jlp 



« L 1 2bl^j^U $a {y* X lj jJ^j U jLLc /(x) 4jL^j » 1 j^j j ^ lim /(x) = L 1 

jla ^ jJL>_4 JSLulj X ^<_3 jl ><~tn') jLIc L 2 -Lp- j ±Jlc /(x) ^_<_3 CujJLal !i[ • 

«L 2 4j1^j^U l^L-. j_4 x ^ ljjJ-23 UjLIc /(x) 4jL^j » Ij^fij ^ lim /(x) = L 2 



Lio^xi! UlS' ^^Ji^ iJip j-o aJIjlII l-j jiaj UjCwP l^ju>o ^^^1 l-^jUiJI Ja>- jl cu^ji t^ll-xil ^^Ij l-jjUj 

I^^Jcoj t — OOjl (X) ^yj X 

.U^J6" j! lim f(x) = ±00 j! lim_/(x) = ±00 cJlS" IS! t / 4JIjlU ^\ j l-> Ja>- x = c j^-iiww-JI • 
lim f(x) = c J\ lim f(x) = c cJlS" ISI t / ^IjlU ^! l-j j\Z Ja>- j^y = c ^UwJl • 
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-/(* 


"i 


















-v = c 


► X 











y = 2 

3C 



o 



+ 2 



a 





lim i (a 

d! jjU~J1/(x) = |^1jiU^UI JJUiJljlJ :djLu J^d^l 

i 

.0 ^JuJ! ^ /(x) c^il t x oal j UKo t lim — = 0 





10 


100 


1000 


10000 


100000 


/(*) 


0.1 


0.01 


0.001 


0.0001 


0.00001 



✓ .0 ^JbJl ^ c-J j£b /(x) jU t X Col j UK <d /(x) Ja*J 

lim (-4 + 2 ) < b 



.2^JbJl^ /(x)pJc^! cx^culi UKo c Hm^ 1-^ + 21 = 2 



X 


-10000 


-1000 


-100 


-10 


fix) 


1.99999997 


1.999997 


1.9997 


1.97 



.2 ^JuJl ^ j£;f(x) jU t x cJi UK 4j| f(x) JsloJ 

lim (2.7)*sin3irx, lim (2.7)* sin 3-rcx (c 

OO V ' X— >-00 

aJIjlU ^Ul JJUjJ! ^ :l^Lu J-jlxI!! 

:j! jj U~Jl/(x) = (2.7) x sin37rx 
cX^JeiSLiSoc lim (2.7) x sin37rx = 0 

\ ** x^-oo 

. 0 ^JbJl 4->j&* f(x) OoJbJb 

UKo t S^j^j^ lim (2.7)* sin 37TX j! ^LJ I J~UiJ! jL> ^ 

.SJlpLlo/(x) OoJbJb t X rt-J o^bjl 



— OO LJ J^J X . 



_oo LJjJLSj X ^ 





-100 


-50 


-10 


0 


10 


50 


100 


El 


4.9X10- 44 


-2.5 xlO -22 


-0.000048 


0 


20533 


3.4 x 10 21 


-9.2 x 10 42 



f(x) c-^JuJco ^J> t 0 :>Jl*J| c-j ^iaJ/(x) jU t x cJi UK 4jI/(x) ^-i ia^J j-o £w2l> 

.x oalj UK SJlpLio 



6a JLW! ^ 4jL^m j-j^j 
^ 4jL^JJI < 1/ = 0 

i j^>» j ^ I 6b Jlfi-a 

.1/ = 2 ^yial LJjLdJ 



ojujCLtl jlS lilfl .— oo 
lj ju jlLTI J IS lit Lai iSijjvj^ 
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lim sinx (6C 



lim 5* (6B 

X— >— OO 



lim Mr -3 (6A 



^1 




^LSsJ Jj-Ua 4JT j clLiij! ^jIjj^I ^^k^y y J^CL^S jdLtljjdUA (a 



r^tj^e 4^13 Ljij ju; 0(# = j(i + 2t)(2.7)- zt aui ji* 

.Si ^ cJli' IS! ULx-o ^Jti j tlim 0(t) jJ3 

.aJLJ! JU^L 0(f) = ^(1 + 20(2.7) ~ 2t iJUJl 

. 0(0 = ■£ ~ 0.785 jU c £ = 0 Ujop 4j! ^U! JjujJI ^ 

.o iJuJi c-j jxa? 0(0 ju 1 1 o^ij uk 

.lim 0(0 = 0 ol^l 

f — >-oo 

















1 








4 



.Si cJlS" ISI IaL*^ j-iij t lim C(t) jjS . l ^ojj^J\ ^a>- >Xxj oIpLJL 



. ILJUI V" 1 ^ JU^l C(0 = t2~ 0 - m 4JIJJI 
^JljJl L ^>^ oli £ Oilj Lois' 4j| c^yLJi J^lojJl J-o 
. lim C(0 = 0 b\ J\ c0 lV 













> 










V*lLr*-xf 0IB ' J 




• 








■ 


J 




—is 




.La SJb-dlH ljI^j^TIj ljIjL^JI 



y(f) = 165 sin 1207r£ Ja^j Jt^j^Z J^aj U ^laio u - c ^ ^ jjj « ^ (7A 

.ULjco j-li j toi j» cJlS" lij^lim 1/(0 jJii .^yl dr°J^^ 



230 



.UL^ 3 cSi ^ y> cJl5 ISI lim P(0 t P(0 = — 

^ ^^00 1 + 56.5(2.7) -°- 37f 
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OX j_ O —X 

lim x 2 cos — (34 

x^O X v 



lim x cos x (31 

X— >-oo 

Um £^W (33 

x^O X 



(7J11*) .qUUI 









1 


/Hi 

3 400 ' 

5 200 
-3 

0 












































































































2 4 6 8 ™ 





. lim f(w) t lim /(if) v>Ji£J J>\~$\ , Li*Jl U^i^l (a 
JlS" IS1 lim /(if) jjJLfli) ^LJi J~*J1 J^ou^l (b 

pJl ^ij d ^ cp(d) = 12(1.25012)^ - 12 aijdL vjJl 
(7 J\1a) Jjl 

.0<d<20s^l^liLp(d)^ljJIJ^ (a 

?( d = 60 jlhj jJl ^jlaLLo ^jlp Lj .^jJL*JI 

.^jcJI j-li j to j>- y> cJlS" ISI lim p(d) jjl (c 

oLJl ^yJl jbuMU ^LwJl .otol JiCstJl 

^jlp t ^ \ d{t) = 2000(0.7)' " 1 , t > 1 <J!jJL a^^iJI 

(7 JliLa ) j-wjJl f-Jj jlo cj! jlvJl 




-2000 m- 



-1400 m-H-e-980 m- 



.1 < t < 15iji^\ j61j/a]\^\ (a 

.£ = 5, 10, 15 Ujc^ d «J JU\ JjuiJI (b 

.^lim d(£) jjJLdil ^yLJI J^i^l (c 

mIvJl^uJI ^j^s^a jl ?^oj^Jl j» j-o 7000 m JuJ 



lim (| x 5 - 2x 3 + 3x 2 ) (2 lim | x - 10) (1 



lim 4±« (4 

x^-2 x 2 - 4 



lim (x 2 + 2x - 15) (3 

x^-2 



lim 



x-4 
4 Vx -2 



(6 lim [5 (cos 2 x — cos x)] (5 

x^0 



lim 



x 2 + x - 20 



(8 



lim (x + sin x) (7 

x— >6 



x^-5 x + 5 



4^ , 
lim — (10 

x^0- X 


lim 

x^0 + 


sin x — x la 
x (9 


lim * 2 " 5 * + 6 (12 
x^3- x - 3 




lim ^ (11 

x^o \x\ 


lim x2 , + 5x + 6 (14 

x^-2 |X + 2| V 


lim 

— l" 


\2x + l\ 
X x 




lim ( v 


^x-7) (15 


ta^'i ... 

X^-l X z - 1 




lim M (17 

x^0 2x v 


lim f(x) , fix) — 

x^0 ^ J 


J x-5 
\x 2 + 5 


, x<0 (ig 

, x > 0 


lim /(x) = | 


-x 2 + 2 


, x < 0 

(20 

, x>0 



jjo Cols' ISI U-o 4jlgj JlS* jjwUJ ^jLJ! J-d^jJl Jwooc^-I 

(i-4 2dl^Vl) 








^: 






'2/ 
























































































r-8 


-4 






4 


8^: 
















































-8, 































lim£(x) (22 

x— >4 

lim (24 

x— »— 6 



lim /(x) (21 

x^-4 

lim/(x) (23 

X^4 



(26 lim 9 ~ 17 (25 

x^-4 x 2 + 8x + 16 

(28 lim ^ (27 

x^5 x 2 -10x + 25 



lim 

x^4 X - 4 



lim^^- 

x^6 ( X - 6) 2 
x 2 + x - 22 



lim 



(30 lim (x 5 -7x 4 -4x + 1) (29 
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2x + 4 , 
-1 

,2 



lim f(x) (c 

x-+2 + 



X < -1 

1 < x < 0 
;r , 1 < x < 2 
x-3 , x>2 
lim f (x) (b lim /(x) (a 



x^O 



x->-l 



• /! / 1 COS0\ 2 a 

sin 0 — — = cos 0 

\sm0 cote) 

.x=-5,x = 5Ujup c /z(x) = x * ~ ^ 5 JU;i ^ (56 

jjfc Jjfc j cj 1*2^1 j»JlP £jj :>Ju>J 4Ju^u /z 4j|jJl c-JlS' blj 

o jJ}}\ ^Jf{x) = \/x — 6 ^JJ Jjbc* Jsl^jIo Jl?-jI (57 

4_£jLu 3jL^-« [8, 16] 

(2-5 ^joij jJ I ) I^jIj U-o Olf>uo ^jjj JlS" ^jjI^I -^"j' 

u= (2, 9,-2), v= (-4,7,6) (58 
m = 3i - 5j + 6k , n = -7i + 8j + 9k (59 



colbly =/(x) ^IjJl] ^LJI JjuiII JU^L (60 
j jl) lim/(x) ^UJ U 




0 A 

1 B 



? g(x) = -^aijd) ^U! JjuJI cjL^, jl £1 (61 

. Ja£ JUaJl j»JlP 4kaj aJIJlU III 

Jaiill C Jatfl A 

JaiiHjI D J^I,III B 



lim_/(x) (38 











y 














/( 


r) 


















— < 






















N 
































































» — 


































-1' 




















-2\ 













x^O" 

lim f(x) (39 

x^0 + 

lim f(x) (40 

x^O J 

lim f(x) (41 

x^2~ J 



lim f(x) (42 

x^2 + J 

lim /(x) (43 

X— >1 

Si j^>- jl Si j^>- j^j 4jl^jJl C^JL^ lil to iJL>- : 2LuLtJ <Llu/L^» 

wLp mJIjlU ^jLJ! Jwj^Jl <wfl^a3 Si j>- jivJ blj .^jL U-o Ji" ^3 



lim * +x 

x^2 x 2 - X - 2 



(45 



lim - 1 (47 



lim Z 2 " 1 (44 
x^l x 2 - 2x + 1 



lim 3 cos £ (46 



.3 L^l : juj>^ Jli . —4 ^ —6 ^ x ^5 Uoip oto! 











-8 : 
















"to 










































-4 




































-4 


O 




4 






























— t 




















-8 































lim /(x) j jSS c/(x) Jlp ^lio iap! 1 2L> >La4 (49 

X ^0 ^ «5 

t g(x) 4Jb JlP J t 4i y^J /(0) J toi j^a 

.S^^ lim g(x) c4i j** g(0) 

^J^J(x) = ^±^ f g{x) = ^^b^\^\ ^ (50 
x — 1 x z — 4 

c = 0 # 0 ISIj . lim/(x) , limg(x) 

f(x) 

.dJbU! j j ? lim^r ;,p J oUl dhSU, ISUi 

* * x^a g(x) ^ ^ 

jl Ujli SjL*JI OjIS" li^ U iJl^- : j-JjulJ (51 

.lim/(x) = L jU t /(c) = L 01* ISI 

i^ylj U-« *^ ilb uLo Ji« ? 2L^jHa4 2dLu(4 (52 

.isyrj* jftonflx) j 'lim/W = -3 ,/(0) = 2,/(2) = 5 
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Evaluating Limits Algebraically 





152x 



-0.45 



t(llix) Lr 5' jUl oJ^jj 4™1« Jjj^i AiaiLJl o*L/2l~oMl X ^~>- 

jjjJl ^LjI ^Uo^ °o jl 0 x ji£> Uo^p ajI^JI JUjci^I ciLSC^ 4JU 





y 


[fix)=k 




k 






O c x 



20jQ1! Jljjtfl obl^i 

2G_sLU! 2u_*JiJI ^ C 2d^aj ^\ j^lc 4l_iLil1 : pE^Itt j^ulsIII 

lim fc = fc Jl 



1 


2/ v 


c 

t 








O c x 



3juL>^JI 2Jt Jit oblgJ 



limx = c 



->L>LfJl ^^L^- ^ \>^p\ j oJuUc^Jl 4JIjlJIj obJl JljjJl oLL^J ^Lojm jgl?" 



i t^ui ^ ±a lim g (x) , Hm/(x) jtuL^lM CuLSj <ll>*>« ii^p^d bJlc ft l^Jlul^ k , C jl£ til 

lim [ /(x) + g(x)] = linj/(^) + lim? (x) 
lim [/(x) — gix)] = lim/(x) — lim gix) 



lim [ k fix)] = k lim f(x) *£ub/^Ljw^t 2Lu^L>> 



lim [/(x) • gix)] = lim/(x) • limg(x) 

, v , fix) 

hm^(x) ^Ocu>.lim^-= , . , v 
lhn[/(x)] w =[lim/(x)] M 
n UjO* < Jinj/W > 0 jt£ til Jim \/f(x) = ^/lim/(x) 



: 3j^lt ^_u^l^ 



direct substitution 

indeterminate form 
www.obeikaneducation.com 
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;^jL U-o JlS* c^Lw^J oLlgjJl { jt&\*&>- Jl^jC^oI 
lim(x 2 -6x + 3) (a 

*->4 

^jjji jgj^oii ulj^u lim (x 2 — 6x + 3) = lim x 2 — lim 6x + lim 3 



x->4 



x^4 



SjuUuUI 2JIjJIj 2QjliJ! SJIjJI Hul^j 



= ( lim x"\ 2 — 6 • lim x + lim 3 

U-*4 ) x->4 



x->4 



= 4 2 - 
= -5 



• 4 + 3 







f 




























































o 














X 






























































-5 












f (x) = x 2 - 6x + 3 













































^IIjJlI ^LJl J~*i)l j>j 
%f oJla /(x) = x 2 — 6x + 3 



4 o (d^TI 4_<_us>L>. 



ii saijjij aijtfji loji^j 



lim 



4x 3 + l 



-2 x — 5 



x->-2 X - 5 

lim (4x 3 + 1) 

x^-2 

lim ( x — 5) 
lim 4x 3 + lim 1 

x^-2 x^-2 

lim x — lim 5 

x^-2 x^-2 

4/ lim x\ 3 + lim 1 

V ) x-*-2 

lim x — lim 5 

4(-2) 3 + 1 



(b 



-2 ■ 



31 
7 






2 0- 4 40^ 


2j X ► 




— 


2 0-* 


5jX 


-2.1 


-2.01 


-2.001 


-2 


-1.999 


-1.99 


-1.9 


5.08 


4.49 


4.43 




4.42 


4.37 


3.83 



lim V8 — x (c 



x->3 



^jJJI jJL>JI 2u^aL>. 
3juL>w«il 2lJIjJIj 2CuLill 2lJIjJ! l^ul^j 



lim V8 - x = * /lim (8 - x) 

V 



= a I lim 8 — lim x 

V *->3 *->3 

= V8-3 
= V5 



; L>wo JlS* c^Lm^J oLLgjJl i j^X^>- Jl^ai^I 



lim + 3 (1C 

x— 



lim *~ 3 

2x 2 - x - 15 



(IB 



lim( -x 3 + 4) (1A 

x^2 



^A j Aua CjLL^JJI ^^ajLusai. 
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JtjJLh Ljbi^J 

. lim p(x) = p(c) jla < ii^J^ C jt£j < ^jJLv 3 2dbp(x) CotS lit 

p(c) s * p(x) 

. lim r(x) = r(c) = — — jte ^(c) ± 0 c^o* <U2_i^ lijic c jts* <4.<.lluj 2Jb r(x) = — — - cuis til 
x— c ^(c) * 1 ~ - ~* q(x) 

.AjlgJl btXS' ^™>J ^yJl 4JaiJl Jlip Vyup ^™Jl <J|Ji!l j»UL« (JjLvj 4^>j-^ 




r «^Jl jS'Sli ^(Ij cUSwj jlS" ISI j^»L<JI ^aj^xi)! JUxu-lj U-a 4jI^> Ji" e^>-l 

lim (-3x 4 + 5x 3 - 2x 2 + x + 4) (a 

x->-l 

. jjiL^Jl ^2jjjjcJI JLo^cLwoU L^jLv^s- biSvo-^ ojJ^>- o jJ5£ 4Jta ajI^j oJ_& jl L*j 

^4 , 



) 4 + 5(-l) 3 - 2(-l) 2 
= -3 -5 -2 - 1 +4 = -7 



lim ( - 3x 4 + 5x J - 2x z + x + 4) = - 3(-l) 4 + 5(-l) 3 - 2(-l) z + (-1) + 4 

x— >— 1 



/(x) = -3x 4 + 5x 3 - 2x 2 + x + 4 















/ 


















































2 


4x 










[4 































































































^ijlU j^jJi jj^j jjnVi 

= _3 x 4 + 5 x 3 - 2x 2 + x + 4 



lim^l 

. jjoL^Jl ^2jj^cJI Jl^c^U L^jLv^s- LuSCo-^ t x = 3 Lo Jip Yyup I^JoULj 4~_^J aJI^ ajI^j oJ_& jl L*j 

lim^ = ^6 
x-x 2 3-(3) 2 
48 
-6 



lim^i (c 

X— 1 X-l 

.j-J»Lw<Jl ( j^2jjjniJl JL»^tiw*<lj I^jLw*?- Ijj^oj tAi <. x = 1 LoJip jjL/? l^oliLo <u^J 4Jta ajI^j o Jjs> jl L>j 

l^wwJl jS'Sli ^Mj tLSU-a jlS* ISI j^>L<Jl ^aj^XlJl JU^CL^Ij U-a 4jI^> Ji* ^~~S>-\ 



lim + 6 (2C 



lim (2B lim (x 3 - 3x 2 - 5x + 7) (2A 



x->-5 x z + 3 x^4 



x 2 - 1 - ^ / 

. ^1^L>- JlSwu lim — — — AjlgjJl <_jLvj>J j^»L<JI ^yaj^xill jl 4^-v«iil ^w^L^- cJL<^i^l dijl jIaJ 



C 2_! Mm(^-D 1 2_ 1 



x^l x-1 lim(x-l) 1-1 0 

X— >1 
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-I 


I 

























































































. 2 tijLJj ^ lim * 2 j! /(x) = X *Z\ ^ ,JlU c/W 1 



al*u)f A*Jal\ J\ UjLiy 



ljUL^JJI i-jLu^J J-d>Jll JUjulo/I 




lim 



-x-20 



? 1 .ii* i« m it w i 1 . 1. j ♦( (-4) 2 - (-4) - 20 0 



4 x + 4 

_ 4 + 4 = -q o*iyd\ if 

^Ul<Jl j lg.«« Ji <S" ^iJLo J^i jp 

lim ^-»-20 = lim (*-5)(* + 4) 



(a 



x ^_ 4 x + 4 



x^-4 



x + 4 















































-4 


-2 


O 






X 














-4 








































1 


















-8 






















t 








X 


2 


X- 


20- 










x + 4 











= lim 

= lim ( x — 5) 

x— >-4 

= (-4) - 5 = -9 

4JIJ1L! ^LJ i J~«JI jy*~t 
x 2 - x - 20 



x + 4 



x-3 



3-3 



0 



lim — 

x->3 x 3 - 3x 2 - 7x + 21 



(b 



3 3 - 3(3) 2 - 7(3) + 21 



r x 2 -7x + 6 
lim — 

x^6 3x 2 - llx - 42 



x-3 



lim - 

x^3 x 3 - 3x 2 - 7x + 21 



x-3 



: lim 

x^3 (x 2 - 7)(x - 3) 



: lim — 

x^3 (x 2 7X^-^) 



= lim 



1 



(3B 



lim 

x^-2 



x^3 x 2 - 7 

1 = 1 
(3) 2 - 7 2 

x 3 - 3x 2 - 4x + 12 



x + 2 



(3A 
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( y^> jU^2l>-*yi ^3 JltoJl c oJjJ^>- mJI^ <Lwwwvlll aJIjJI ^IJLoj Ja-wj ( /^o ii jlJL<Jl J^aUJl jL/2l>-l ( jp 

-x-20 



/(*)=- 



x + 4 



^ C J Alaij JlP ^jr^ ^ ^ c X = — 4 L>JCP X ^-i £^><J AjjLvIo ^^^^ cl^^ 

. lim x2 ~ x ~ 20 = lim ( x - 5) <jli IJJ ^Ujc^ iLJl d_>J 

* f. f. f, 

.45 ^i^Jl JloI j^JI 




Vx - 3 



lim- 

X - 9 



i . Vx-3 i . Vx-3 Vx + 3 
lim — = lim 



+9 x-9 



= lim 



.9 x-9 Vx + 3 
x-9 



-9 (x - 9)(Vx + 3) 



= lim 



-9 (^9)(Vx" + 3) 



= lim 



1 



-9 Vx + 3 
1 



V9 +3 
6 







\y 


















2 

3 




















fix) =^-3 






1 






x- y 




















































4 








12 


X 












— i 




' 1 





lim 2-V^T4 



/(*) = ^ </W 1 J^i jJ-i tf 2 * 3 

lim x ~ 1 \ (4A 

x^25 Vx - 5 



.4~J6 ^yLJi Jr^^ l^j^ ^ ^\ jJl3I dJlliS' j 



2uL$jVU1I Ju£,^j2f\ Jij^Ljbl^j 



/(x) = x 3 



.VJ 








o 





lim x" = cjo • 
.iLvftj bji^ n jl^ lih lim x" = oo • 

" * ^ * r — oo 



.Lj^>a liji^ n jt£ liK lim x" = — cjo • 

~ ^ x— >— oo 
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jla ^jjL^Sj^Alh /?(x) = a n x n + ... + a^x + a 0 cots til 
lim p(x) = lim a„ x n , lim p(x) = lim a n x n 

x — ►oo ' x — >oc 11 x — >—oc ' x — >—oc 11 




lim (x 3 - 2x 2 + 5x - 1) (a 

x— ►— oo 

lim (x 3 — 2x 2 + 5x — 1) = lim x 3 

C— oo x— »— oo 

= — OO 

lim (4 + 3x-x 2 ) (b 

x— >oo 

lim (4 + 3x — x 2 ) — lim — x 2 

X— >oo x— >oo 

= — lim x 2 

X— >-oo 



lim (5x 4 — 3x) (c 

X— oo 



lim (5x — 3x) = lim 5x 

C— ►— oo x— >— oo 

= 5 lim x 4 

X— oo 
= 5 X OO = OO 



lim (2x - 6x 2 + 4x 5 ) (5C lim (4x 6 + 3x 5 - x) (5B lim (-x 3 - 4x 2 + 9) (5A 

x— >— OO x— 00 x— >oo 



1 1 

lim — = lim — = 0 Jl 

x — »oo ^ x — ^—00 & 









t 



1 




1 


X 



-1 

lim — = 0 jla c n ljl> 

C^±oc X n 



j»Uloj Ixwwj ^5 jl>- <U-~JL> ciiJSj 1 4jlgJ*yUJl jlip a^^jJI JljjJl oLL^J ^jL«^>J ^ws^U^Jl oJl& JU^ciwol Lj^Ujj 



lim fix) = 00 

x— k:' 

L^jj^b Lai t>il J-litJ I IjLft j^}-su 

j kill juj tUpljLuil 
. — l(oo)= —00 



LjjJLi^il 2lJb j' j^^J 

5Jb a(x) t ^(x) = — 7— 
^ a(x) 

.a(x)^0j, 
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r 4* + 5 . 
hm (a 



Sx - 3 



'iuL^j^TUil jLLa ljjJL^JI ditaj 2CuLfLll 4iljJI LLiL^j 



4x 5 

v 4x + 5 r x x 
lim = lim 



x— >oo Sx — 3 x— >oo 8x _ 3_ 
x x 
A , 5 



= lim ■ 



lim 4 + 5 lim - 

X— >oo x— >oo X 

lim 8 - 3 lim - 

4 + 5» 0 1 
8-3-0 2 



O 



li m 6x2 ~ x (b 

3x 3 + 1 

6x 2 x 



o , i • 6x — x 



= lim 



3x J + 1 x^-oo sx 3 , 1 



lim 



6 1 



3 + - 



'iul^j^fUJI jLLa ljjA^JI ^Cubil 4iljJI UjL^j 



6 lim \ - lim 



lim 3 + lim — 
6-0-0 



3 + 0 



= 0 



5x 4 



'iuL^j^TUJI jLLa ljjJL^JI ^Cubil 4iljJI llfl^j 



lim 



5x 4 



= lim 



lim 

5 



(c 



x— >oo g x J _|_ 2j x— >oo 9 . 2 



lim 5 



9 lim - + 21im \ 



9-0 + 2-0 0 



v 7x 3 -3x 2 + l /cr 
lim (6C 

x^oo 2x 3 + 4x 



lim 3x2 + 7 (6B 

x-»oo 5x + 1 



lim — D — 

X^-oo x - 10 



(6A 



lim/(x) iUopT llalS 
j^sU-i UjI^ lim /(x) j I 

2Ujj^JI X ^ j^-xt/Cx) 

ISjlai SJIjJI ^L^lt 
X LJj^LdJ LojJLa £-3 jILa 
< X ibJ3 UjLLc jl < C jjji 
i J->w4 (JSLloj (jrVrtVi j I 

(J-C-JlTlloJ (jl *_<J>t-l t jJ 



145 dj^oLL^ll^La^ 4-2^^11 



^jA J^>J>C-3 

^ jJl :>jl*JI ^ ^L^Jl oJla ^UJ jU t <o ja AjLg-Ji cJl5 I SI, . n — ► oo Ujlip 3Jb ajI^J ^ 4j*jIii<JI ajL^J jU 

1 111 ^ 

^j>^ :>jip n ^~>- 1 /(^) = — # n = 1 , "2 , ^- , ^, ••• ^»^<Ji j *^<^ • ^-»i^uJi ^ c-j 

1 * 

^ ^x£> 4jobi<Jl jU t lim — = 0 jl Ujj . j-o 




3« + i (a 



lim 



a "=n + 5 

3(1) + 1 3(2) + 1 3(3) + 1 3(4) + 1 3(5) + 1 . «... . ... ., 

1 + 5 2 + 5 3 + 5 4 + 5 5 + 5 ^ J J 

J^r jl cA*jbi<Ji AjLgJ ^jLv^>J . 0.667, 1, 1.25, 1.444, 1.6 ^ ^>j^> 

l 



v 3n + 1 v 

ft ^ j er JL^ ) iff 2u^Ldj lim ; — — = lim 



3 + - 



n— >oo n + 5 >oo ^ 5_ 



'iul^j^TUJI aJtc ljjJL^JI "iCbljil aJIjJI LljL^j 



lim 3 + lim — 

n — >oo n — >oo n 

lim 1 + 5 lim - 

n — >oo n — >oo n 



3 + 0 



= 3 



o 



3n+l 



n+ 5 



20 



40 60 



1+5-0 



3ft + 1 
n + 5 



4JIjJl! ^LJl J~*Ji jj^j (3^>«3 



80" 



n 2 ( « + 1) 2 



(b 



4jhjItuJ| 4jL^J jl d)Vl j . 5, 2.813, 2.222, 1.953, 1.8 

"ft 2 (ft 2 + 2ft + 1) 



lim -5- 


"ft 2 (ft + l) 2 " 


= lim -5- 




4 


n— >oc n ± 



lim 



5ft 4 + 10ft 3 + 5ft 2 
4ft 4 



lim 5 + 10 lim — + 5 lim 4r 



lim 4 



1 = 1-25 



.1.25 ^j- 0 ^ 4jolxi<Jl ^jJl?- jl ^^-o-j 1 1.25 ^> 4jnjbi<Jl ajI^j jl ^1 

OO LJjJLSj ft >► 





10 


100 


1000 


10000 


100000 




1.51 


1.28 


1.25 


1.25 


1.25 



c n = 



ft 15 L 



ft(ft + l)(2ft + 1) 



:OJL^-J jl l^ul^J JL>- jl t^jL U-a Isublo JisJ J J*^l l~wg->dl i jJj>Jl ^1^1 



(7C 



2« 3 



3n + 8 



(7B 



n 2 + 1 



(7A 



t^lljlll ^ L^VI 

2.999 j 2.986 j 2.867 
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105f 2 



(6 jn*) .*Ul 




* = o 



f = fi 



?*LJI ^ 4jc^> j JlJ ^L^y\ jl j~>- J ^ L (a 

U —> OO 1*XJ> aijJl La (b 

aJ^^j 15 jj d Jixj ^I^jJlSGL if jlj~^ jjj ^^IfcP* (27 



(6 JLU) . = 



50 



2 + 98(0.85)^ 



j jip jl j^w>JI jjj U (a 
>oo Uo^p jjjJI) jlj-^l ^jJI jjjJlAjL^U (b 

8n + l (28 

(30 
(32 



-4n 2 + 6n - 1 ,~ Q 
0 W = n ■ (29 



12 



n 2 + 3n 

= 8n 2 + 5n + 2 
J ~ 3 + 2n 

n(2n + l)(n + 1) 



(31 
(33 



n 2 -3 

_ 12n 2 + 2 
6n z — 1 

n 2 (n + l) 2 " 1 



*n — 4 



limf X ~ 3 ' 

12X-1 , 



x-3 , x<-2 



x > -2 



(34 



limf 



limf 5 "* 2 ' **°(H 
(x - 2) 2 + 1 , x < 2 



x — 6 , x > 2 



(36 



( 1 Jlfu) :^>1j U-o ajL^J JlS" >^L^»J oLl^Jl ^j£\^a>- Jw*j>c~o! 



lim x 2 + 4x + 13 (2 

x^5 x-3 



lim (5x - 10) (1 

x— >-3 



lim [x 2 (x + l)+2] (4 lim(i+2x + Vx) (3 

x^-4 x— >9 vx ; 



lim 

x^-6 x A 



(6 



lim 4^ (5 

*->l2 Vx + 4 



*^Jj cLSvo-o jlS* ISI j^»L<JI ^^aj^cJI JU-*1m»L U-o Ll^j 

(2 Jlla) iCj-wJl ^Sli 



lim (4x 3 - 3x 2 + 10) (8 



lim (7 



lim V2 - x (10 



♦16 Vx - 4 



x 3 + 9x + 6 



lim 

x 2 + 5x + 6 



(9 



lim ( - x 2 + 3x + Vx ) (12 lim ( 3x 2 - lOx + 35 ) (11 

x—>10 x^9 



o 



. m 



j hlf]\ oJla jj t lim m j\ (a 



(3,4 j^riwi) U-o Ji" e >-\ 



4x 



lim ■ _ 

x^o Vx + l - 1 

lim ^= 

^0 3 - Vx + 9 



(15 lim x2+ 0 4x 5 (14 



(ly Um 4x 2 + 21x + 5 (16 



v Vx + 3 - 3 
lim (19 

x^6 X - 6 



3x 2 + 17x + 10 
lim ^ 2 - 2 ^ 15 

X + 3 



(18 



(5,6 jtftl*!!) IJ^j ^ ^1 

lim 3 * 3 - 1Q * + 2 (21 lim (5 - 2x 2 + 7x 3 ) (20 



lim 



\ 4x ~ 12x (23 lim (10x+14+6x 2 -x 4 ) (22 
4x 2 + 13x-8 



lim ^-2 (25 Um ^±2x-ll 
x->oo 5x 4 + 3x 3 2x -x 5 + 17x 3 + 4x 
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o ji& £*J j! , JU , -pJu . lim ¥-^r = — d\ , J> si\ t L-u^t (54 
c - r " ST x^fl g(x) oo 

^yJl ol j)g>cJi Laj .A^k^a Lgj j5" ^-v^ J • 1 *L^-^ 



J* aUu)I olbt/fc) aJUJI) ^Ul JjusII 
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V 














































X 



















































/(-2)*Jim /(*) (55 
/(0)aim/(x) (56 
/(3) t lim /(x) (57 

X— >3 



2 



(59 



= x L - 1 



5 H 

O j>- JA jS> J 



fix) = x 2 -2x (58 
g(x) = x + 9 



cr 2h 3 -h 2 + 5h, /Cft 

V lim : A^3 Lo (60 

3 F 

4 G 



U^p g(x) = 



X + 7T 



COS (x + 7T) 



0 D 



LgJwa ^yJl A^*a]| La (61 

-77 A 

-4 b 



? lim fix) I*J U t.lbt / 5J1jlU jUl JJUiJl JL^l (62 







































































































c 






) 


















-' 
















\ 






L- 




















O 


1 2 




X 























5 G 



1 H 



0 F 



lim (1 + x + 2 X - cos x) (38 

x— >0 

limi^* (40 

x->l x - 1 



lim sin * 



X— >7T * 

lim tan2i 

x^O X 



(37 
(39 



aS%JL ol^uUL JjjJl ^LJl JaxJ (41 

152x -0 - 45 + 85 

V sJl , ip AkiLJl S^U^^I x 1 d(x) = — 

- 4x~ 0 - 45 + 10 

.(1UX) jlll oJL^jj 4™io 

^ o^-l j j5o U J-Lp jjjJi ^LvjI ul,tf jJ ajL^J <»^iS'I (a 
^ s^UaiyuMl o jSi Ujc^ J^J^^ ^J-^' <Jcup jJ ajL^j ^iS"! (b 

• jU Alb , L50 hm — - — jl 

/(x) = 7 - 9x (43 f{x) = 2x-l (42 

/(x) = VxTT (45 fix) = Vx (44 

fix) = x 2 + 8x + 4 (47 /(x) = x 2 (46 

j>^\ AiUail a^U? li^iJl ^-^1 dibuj ^bj-^ (48 

A^S" ^>Jl AlUaJl ^2*5 J - J^ 0 JJc^i J Jj AjlSCaL 

ap^. 17(f) c k(t) = • (z;(0) 2 aS%JL li ^^>J 
^-wwj>- ap cJLS" ISJ y>- j-LiGL AikS* m j <.t j^jJi J^p ^-«*>Jl 
^J! a^^>JI AilkJ! Li d kg aiL^j c t > 0 J5G 17(f) = 

?100s ^yj ^J^^ ^j 1 ^ LjJl^p L^SCLuj 



sjj^tjJgfjS ajIoLjV ^oLL^Jl ^U^- Ju^jc^I (49 

p(x) = a n x n + a n _ 1 x n ~ 1 + • - + a 2 x 2 + a x x + a 0 
lim p(x) = p(c) jU c c JJ^ ^ J^j 

n ^j>^ ^jlp ^Sf aJU t lim /(x) = L 
.Um[/(x)r = [Um/Wr=L w 



^. fl n X n + fl n _ 2 x n ~ 1 + • • • + fl 2 x2 + a l x + fl 0 
fr m x m + fe w _ x x m - 1 + ••• + b 2 x 2 + b 1 x + b 0 

(m < n, n = m, m > n o^UJl ^ ^ j&\\s\J* jl ) 

limr(x) = r(c) aS%J! J^i ca™J aJI^ r(x) ISI j^jj^j (52 

cLL^I 
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2.1 
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RAD AUTO REAL 



f1(x)=(x-2)3 + l ' 




slope = 4 




i 








k 




* W, f1(x)=(x-2)3 + l £ 



. (3, 2) *k£j| y = (x - 2) 3 + 1 *)UJI jJ3 

jUI^UJI J^^^l^cfl^y = (x-2) 3 + l J^o! lSjla^ 
.x = 2 , x = 4 Ujop y = (x - 2) 3 + 1 t _ r ^ 

.4 ^jL-j^UJI J~o 



fl(x)=(x-2) 3 + l ' 

slope = 3.08275 

1 


&3.18877,2.679< 




"T^zH789Tl5674Tj 


* K fl(x)=(x-2)3 + l * 



y = (x - 2) 3 + 1 ( 



y = ( X - 2) 3 + 1 , 



. x = 2.5 , x = 3.5 Ujup 

.3.25 ^jLo^UJl 



2 



.x = 2.8, x = 3.2Ujc^ 

.3.04 ^jLo^UJl J^o 



.(3, 2) ikiJl 4^aiLi« oljis ^ cSy*-' ^ ' 4 3jIa£* 

J^> jU I jj i 3 ^JbJl ^ ^Sl ^j^fij ^UJl J^j jU t(3, 2) 4k&J! J o ^ItfJl J ji> ^yaij UlS" 

.11^: 3 jj* (3, 2) ^LksJ! jlxp y = (x - 2) 3 + 1 



:olk«.Jl £k&JI jlxp U-a 4Jb Ji* l ^ J-wo jJb 

y = x 3 -5,(2,3) (2 y = (x + l) 2 , (-4, 9) (1 

y = Vx,(l,l) (4 y = Ax 4 - x 2 , (0.5, 0) (3 

. aJlp oLk^a ^kaj JlLp ^J^^ ^JlxiJi ^siJi ^Uxj} likSCoo ^LS' (6 

149 ^^IshJUll J-j-4 :2LjjL-JI 2U^L>JI J^ju* 4-3 L^LokSHa/l 



j^^^ $ Tl — nspire 





Tangent Lines and Velocity 



itajj ^y? jVl oUJl J 4IP^ jU cl5000ft ^La» jl ^ JiiJl jii Ujcp 

Jilpj^l ^ y>S~*JJ C^L^j^l ^oSUJl £jUo 'j -0 ^ JJ J"* £° 

4^j>6l<Jl ^Pj-wJl J^> bJCP jl t 2500 ft ^lijjl JilP 4llla>j ^y^- 
li_& d-»Jj>oj t L5 ilLjl £jUJ LaJip ^yJl A^>ti<Jl ^pj-wJl ^y* j cajJj>J! 

^ jJCj 4Ja>- j^P 4Jta ^J^^ jJo JjJco jl Ul>U CUoJjjJ : ljLu/U^J I 

j y = x 2 4J1jJl] oU^I 4JLJ I 0*>LUl]| ^ .^kliJl JU^I^U 0 j!3 
jl c(2, 4) j\ c (3, 9) Ji, ^1 c (1, 1) AkaJl ljU <uki, gjiJI 

LgJM>- ^Jco AiJlI^J IpU? jl ^J^liJl jl JU>J t (1.1, 1.21) 
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(3) JS^JS 



(2) JS^JI 



(1) 



Jip J^^>=j UU ta*Ap| (3) J5Cjl)I J US' ^^^jLlaio ^kUxJl bkHj l^J j j5i ^>-j^ I LU?I j 



X + + //)) 




? jJl L^Uj (x,/(x)) AkdJl JCP (^^iJ ^LmJI J^> ^fijjjcdj 

JS^JI JU5(X + /Z,/(X + h))j(x,f(x)) ^/JaSJljUl gtUJl 

I^Jcws^Jlj ^j^LtfJl 4jLxS" ,jSUj 4JwO J tjjUx-<Jl 

f(x + h)-f(x) f(x + h)-f(x) 



m 



(x + h) — x h 

Oj^I UK ^! ^ (x,/(x)) ^ (x+/z,/(x+/z)) Ak^Ji CUj^il UKs 



(X,/ (x)) 4la£JI jOc m ^U-^H (X,f(x)) Ala^JI jOc / 2JljLil u ^^tt) j4^' 

,. f(x + h)-f(x) m v , 

.3^ jj>. 4_jL^JJI jl oa j^j < /7t = lim 4Ju-t^lu ^,^ m * J 



-3 



4t^> 111 ^l^i I j^uJ I JLv I ■ 

4£ j^tJIj ^aIcJ I 



tangent line 

instantaneous rate of 
change 

difference quotient 

instantaneous velocity 
www.obeikaneducation.com 
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. (1, D^kaJl OIP 1/ = X 2 ^>clo ^U-o J^wo Op-jI 

/(x + /z)-/(x) 

0 fr^m >1aiji jju^ m = lira 

/z^o /z 

_ lim /d^)-/(i) 



* = 1 

/(i + / ? ) = (i + / ? ) 2 / /(i) = i 2 



:lim (1 + f- 12 

1 + 2/7 + /z 2 - 1 



= lim 
= lim 



h 

h(2 + h) 



h^o h 
: lim (2 + ft) 

/z— >0 



/Z ^iiC 4 o mritb 

SjuUwcJI 2l1IjJIj< 20jL\JI 2lJIjJI 2uUpj< LjLL^liJ £j^>^«J I ^j-ajL^. =2 + 0 = 2 

.2 jjt> (1, l)<la2Jl Jc^y = x 2 J^> (1)1(^1 
y = x 2 + 4, (-2, 8) (IB y = x 1 , (3, 9) (1 A 




^fo^iiTI jJ-JlUI JjUt* 4Jt.Lu3 



f(x + h)-f(x) 



m = lim 

/z^O 



4 4 



f(x + h)= 4 f(x) = 4 m=lim ^±]l 1 



a: + h 



/z^O /Z 

4h 



m = lim 



x(x + h) 



h^O h 



-4/z 



jeuuuLuiu m = lim t 

/z^o x/z(x + /z) 



t_jj^aji pi l h ^ a<a,„^tL> m = lim 

3juL>i^il "iJljilj i ^Cul!JI 4iljJI 'iuL^jj c CjLjL^IIJ 4.s.mui) I j ^sjs^sJI ^^aJl ua£. Tfl 



-4 



/z^O x 2 + xh 
4 



| m = — 4 


































(1,4) 
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(8, 0.5) 
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J — A 


L v F 
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x 2 + x(0) 



- — - y> Up (x,/(x)) Ak^ ^! X* \j> b\ J\ 

x z 

!4JLp ^1 JL1P U-o 4Jb Ji" ^J^tXA Ju^J 4JiU-a JL>- jl 

y = x 3 (2B y = j 2 - 4x + 2 (2A 
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4ij^iaJl JUjc^I dJbSCouj t4iLv^Jl dUu ^JaiJ ^~~j>JI <3 jJclwol ^jlll J^jJl ^jIp 4P jJaJLjl 4iL*^Jl 4^J J*>\->- j>j 

. Ji-Vl j! ^LUJl oUJl L ^ aJUI SjUV! 



AalW! ^ fib) -f(a) 



v = 



b — a 



/(0 =-13t 2 + 12f auL-Viai^wi /(*) = — 1.3f 2 + 12* 

/(2) = -1.3(2) 2 + 12(2) a = 2, b = 3 /(3) = -1.3(3) 2 + 12(3) 

f(2)= 18.8 wab /(3)= 24.3 

/(*>) -yw 




/(&) = 24.3 , /(a) = 18.8, b = 3 , a = 2 



^avg 



£> — 

24.3 - 18.8 



3-2 



:5.5 



ljL*1 I 1500 m &\-um i 

^2010 j*Lc 2uLWI L^J 

.LLj^j 212^ 2:24:33 JM>. 



.aUVI J I 5.5 mi/h ^ SiJlfJI j aJIsJI c ^^^i ^ ^IjuJl) ^juJI 4Ja^ jiJI ^p^Jl j! ^1 

4^^J| La clLlj Jbwaj j jJU 4J15 1 Juo jilJLiVU ^liljVI = 5 + 65f - 16f 2 jLj t (3 

=2s t f = 1 s j jiLU 4^iJl j^JI 







id 


t) (3. 243) 


/ 








20 




































15 










(2, 18.8) 
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. jjU-J! JSCtJl ^ (3, 24.3) c (2, 18.8) ^:ka:JL ^ ^JJI ^UJI ^U, I 

. <0 J^s-a AJwO j ^ia^J JCP ^^Jl^^sJl^Pj-wu ^jLj^l j cAJa^tUl ^Pj^Jl 
jliJl JjLn^ JL>J LjU t f o^JU>s^ JllP 4^?xIxJl ^IJuJl ^Pj-wo ^Uxj^ J 

. ^Ul dJLb jup /(0 L5 ^iJ Ji>JiJl 



^j^i^iltt ^4>JUit ^Lcj^all 

f(t + h)-f(t) 



v{t) — lim- 
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4_J_{3 l/l 4^CC4j ^ i t A^ tl ' & * C ^ i^^^fcH I j ^ \ 

j^jVl ^L- <>p S ^J! = 2000 - 16f 2 ill jJI JUJj c 2000 ft I^pUJjI fcb 13 y> I J cJal^> 

,5s Jbu a jiUJ i;(t) 4Ja>JUl 4Pj^Jl Jb>- jl .l^b jjL- j-o 4JU t JOu j>lwb^L 

.AJa^Jlll 4^J>xl<Ji ^Pj^Jl 4Jw> jJa j t = 5 (1)1 ^ J&\ c4Ja>JlJl 4^>tl<Jl ^Pj^Jl ^Uo^/ 

f(t + h)-f(t) 




/(£ + fr) = 2000 - 16(5 + fr) 2 , 
f(t) = 2000 - 16 (5) 2 



v{i) =lim : 

/z^O 

y (5) = lim 

/z^O 

=lim 

/z^O 

=lim 



2000 - 16(5 + h) 2 - [2000 - 16(5) 2 ] 



h 



-160/1 - 16/z 2 



fo(-160 - 16/z) 
/z 



=lim(-160 - 16fc) 

/z^O 

= -160 - 16(0) = -160 



. JjL-V Ja^ o ^SGl j! ^xis ^JLJl 0 jLiNl Lo! tl60ft/s ^5s Juu s ^SOI j! J\ 

^Ja^ 1400 ft ^UjjI JlP 4jLj oiiU <wa.Ja.Uj <uLi *bj I ^ ^ j- 4 <wfiJaaJl <oU 4JlP cJaJL* (4 

I ^p^JI j^j! . 4J15 f juo aIj^Vl AJbJl ^Lfcjl h(t) = 1400 - 16f 2 <J!jJ! JJUJj c^jSfl 

. 7S Jbul?(0 U^^Ja^ 



• j-*J (jl J^P AJa^JlJl 4^j>6l<Jl ^Pj^JlJ 4J^L>co ^UxjJ ^Sv^j 



S-tlaj JLlc 2Uta>iUt ^>JUJt ^Cj^uJl 



^LP^JI ^JiU-o Jbv j\ . s(f) = 18f — 3f 3 — 1 JUljJl 4JU tJjuOl ^UJU~Jl p-w^- IfJaij ^Jl 4iLwj! Ja*J 




. y*j Jfl JLP ^>JU v(t) 4Ja>JUl 

. 4Ja>«JJl <L^>rl«Ji APj^Jl 



S(t + /l) = 18(1: + /l) - 3(1: + /?) 3 - 1 
sit) = 18t - 3t 3 - 1 

/Z ^yl^ 4 C ULSiL 

2Qj11JI 2lJIjJI 2ul^3j < CjLjI^JJLJ <3j^JI *u^>L>- 



p(t) = Hm s(t + h)-s(t) 

h^0 h 



= lim 

h^0 



= lim 
= lim 

/z^O 



18(f + h) - 3(t + hV - 1 - [18t - 3f 3 - 1] 

/z 

lg/j - 9^ 2 /z - - 3/z 3 
/z 

/z(18 - 9^ 2 - - 3/z 2 ) 
h 



= lim(18-9f 2 -9*-3fo 2 ) 



t 2 - 9th - 3h 2 ^ 
= 18- 9t 2 - 9t(0) - 3(0) 2 

= 18 - 9t 2 

a 



.v(t) = 18 — 9t ^ j^j (j) Xs> AJa^JJi 4^lJl ^j>J| X&j^ jl ^1 
t j>^S\ ^Ja^. ^ jl^> J-o llw-t j 43*>Ual J-o 4Jl! t JLxj ^JjU^ ^LflJ jl s^) = 90f — 16^ 4JIJJI jLj (5 



\ r j 
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J>-j] .lull t Jbu ^IJLsVb ^>*la JbJ^L Lw» Ji'^ jLj 

(4Jlla) i^^k^.ll j^jJl J^P |»^>J1 UlgJ 4Ji>JDl 4^>el<JI 4Pj^Jl 



MO = 100 - 16f 2 , f 


= 3 


(17 


ft(f) = 38t - 16t 2 , t = 


0.8 


(18 


-16f 2 - 400t + 1700, t = 


3.5 


(19 


h(t) = 1275 - 16f 2 , t = 


3.8 


(20 


h(t) = 73t - 16f 2 , t = 


4.1 


(21 


h(t) = -16t 2 + 1100, t = 


1.8 


(22 



£pj~JI 4Jibw jl>- j\ .ii j^cia j»-w^>- jLvwo U-o Ji* ^ s(t) JbioJ 

s(t) = t-3t 2 (24 s(f) = Ut 2 - 7 (23 

s(f) = 18 - t 2 + U (26 s(f) = 5f + 8 (25 

s(t) = 3t 3 - 20 + 6t (28 s(t) = 12t 2 - It 3 (27 

^giia^ ^UjjI c_<L^j (jiCou JiLS (29 

(5 JH*) . /z(0 = 15000 - 16t 2 aijJL 
4^>tl<Jl lla** ^Pj-wJI a>- jl (a 

AJa^JlJl 4^>tl<Jl ^Pj^Ji cJtL p-S" (b 
?4-^>UJl AJbJl JLlPj tAJbJl 4J1±J| JC^P L5 liLjl] 

.j^J (jl J^P AJa^JlJl 4^j>6l<Jl ^gilLjl ^Pj-wo aJ^U^s Jl>- j\ (c 



a 



0.5 


0.75 


1.0 


1.5 


2.0 


2.5 


3.0 


43.7 


42.1 


40.6 


33.8 


25.3 


14.2 


0.85 



.0.5 < £ < 1.0 

^1 yjf<p^ jl^jU A{t) = -4.91£ 2 -0.04£+45.06 



.3 S Ju*j AIP 



(1 Ji!u) :Sl.k».o.ll JgUJl JLp 4Jb Ji' ij^ji j^U-a Ju^ JL>- j I 

y = x 2 -5x, (1,-4) ,(5,0) (1 
y = 6 - 3x, (-2 , 12) , (6, -12) (2 
y = 1,(1,3), (3,1) (3 
y = x 3 + 8,(-2,0),(l,9) (4 

(2 J\1a) :4JLp ^kfij ^1 JLP ^J\j U-a 4Jb Ji" < J^A Ju^J 4JiU-a JL>-jl 

y = -x 2 + 4x (6 y = 4 - 2x (5 

y = J- (8 y = 8-x 2 (7 



y = -2x 3 (10 



^ p(f) = o.06f 3 - 1.08f 2 + 51.84 ^IjJ! jL^ tgjrp (1 1 
(2Jll«) .4i*>Uaj| ^ aJIj f Jlhj (^JuJbr 

p(t) 



j i i i i i i i i i f 



i = 2s, 5s, 7sUjiipJ^JI j^j! (b 

JL>- j\ .4^Ji t wUj JL^o^L i] ^>ela ji-m*>- JOu U^J Ji" ^ S(t) jl<J 

4JJjjJl a ^ 4^L- JlSO Jljw<JL |^>JD 4^>tl<JI ^ijl ^LPj^Jl 

(3JH*): (oUL ^Jl JSIS jJI J^>J jL ^Jj) .oUa^JI 
s(0 = 0.4f 2 -^ 3 , 3<f <5 (12 

s(0 = 1.08f - 30 , 4 < f < 8 (13 

s(t) = O.Olt 3 - O.Olt 2 , 4 < t < 7 (14 

s(f) = -0.5(f - 5) 2 + 3 , 4 < t < 4.5 (15 

l^Jh jl\ oUisai ^jlp w(t) = 10t 2 - ^t 3 jL- i ^LL (16 

(3JH«) . ^^i^ J0<-j JlJI^- 
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f(x) = 2x 4 + 3x 3 - 2x 4)*[*j> Jsrj\ : jl>o (35 

.aJip Aiaij ^1 JuP 



L~Jl 



^JaJL " Ai 



A^L>- 



• ^J^/I ojLjJI t j-jj-u (36 



.citaU-J jJj ."JaJa ^UJl A*iajL> JCP aJIjJI L ^>*^* 



t Jl*j ^-~*>- l^-ktfj ^1 AiLvwJl oJapl ISJ : Lk>- j»l ^? : j-Jj-U (37 

^j>Jl1 aJ2>Jl1I a^^juJI apj^JI jU t s(t) = at + b-> aJI! 

a]zjl> Xs- Vjup A\Ja>JlJl A^JuJl APj^Jl j j5i bLJ ^ <-££t (38 



(4-2 jail): (o-b- j jl) U-o 4jI^J Ji* 

lim (x 2 + 2x - 2) (39 

lim (-x 4 + x 3 - 2x + 1) (40 

x— >-l 

lim(x + sinx) (41 

(4-2^^1) jl) jh Ji" e — ^1 

Um 3^±l±J_ (42 



2x z + 5 



lim 



x 4 + x 3 +3x 



(43 



?aJip 4kAi ^1 jcp y = 2x 2 
x G 
-4x J 



^J^^l^U (44 
4x F 
2x H 



Jlxj j>iJiS*yij l^-ktfj ^1 4iLw<Ji cJlSo c^^lj Ji^tj o cJa,g...»> (45 
lir ^ ^) I ^ = 16f2 ^ ^ U * 

? 2 S JUkj L^IPj^ t 2 S JUkj o ^SCJl APj^o 

64ft/s C 46ft/s A 

72ft/s D 58ft/s B 

?(3,34) AiaiJl jcj^ y = x 3 + 7 jl^. J^U (46 
27 G -9 F 

34 J 9 H 



^^1 .75 ft/s UjOi j 4Pj-vj o^S" jLJL* j t^jL^lSj^ (31 
aJIjJI Jaxi aJ15 £ jlxj aI jlSVl h I ^\Ju J j! 

. h(t) = -16t 2 + 75t + 2.5 



. v(t) A\Ja>JiJI a^^iJI o A\bbo> jl>- jl (a 
?lfLSj 0.5 s jlxj a^^iJI o ^531 ap L (b 

LgJ j-s^> j AJa^J o jSCU A\Ja>JlJl A^^lJl APj^Jl jl CuJlP bl (C 

?5^l aJI ^! U (d 

c J\ j*JL ^jJl f ^ c = 3f 3 +8f + 4 ^J^UJU 

.jlio^L 4iLwJl d j 

wUp !;(/■) ^^>Jl1 aJs^JlII I^uJI ^lp^JI mJ^U^ J\ (a 

LjJlip A^xiJl ^-^><Jl <p j-^ ^jL~>J ^(/") J^jcl^I (b 

f = 2s, 4s, 6s 

o JLai\ Jp 41^210 5Jb /cJlS" ISJ aJI Jp (^a^j ^1 j c<lk~o jl<Jl 

J^JI (^jl-o 4JIjJI L5 ^^> Jp (c,f(c)) ^hZ <JU [a, fc] 

.L^vij o jldJl Jlp mJIjJI ^J<j JjLxi Ja-wo jlo LaJCp 

= —x 2 + 8x aJIjJI Jl^ Ja^jio a^-j! » Ij^jl^ (a 

.o ^^aJI oJla JlP ^tUJl ^J^boj Jb»-jl j t [1, 6] o ^IaJI J 

./(x)^> 
J^Jl jj5^ t /(x) Jp aJs^ J^- jt x 4-*^ ( c 

.ikaJl oJl& JCp/(x) ^J^^ ^U^j 4j^U-« Jl>- j! j 

c [1, 6] s^l Jlp/(x) ^kli ^ <i%JI ^ (d 

. C ^jiJl J 1^jJl>-jI ^yJl A]a.a.Jl JCP ^UwJlj 

t ^UJl t /(x) J^J J^j>ci^I j LoLaj (e 



ULsJl jj£J£1\ ljIjL^4 JjLojl4 



J^-jJipJii tit-i^tt* frtM?st (34 

jjl^Jl JSCill J UL aIU-JI aJIjJI 
:Jp JUi .Ub^ Jp A*Jaij ^1 wUp 

j^ ^ A\U2lo j jSci^ J^Jl aJ^Lioj jl 

Jli J t aJl^io aJl^^I aMIjJI 
j j5j J J^J^ a]^U-o jl :J^r 









































































f(x) = |x| 
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4-3 4- r c^o^JJ^ A 



? lim 

x^O 



— ^ X ~*~ ~ 16 <u~i L> * -aJLauU jLu^l (17 
10 - (2.7)" (4 _, 



— oo D 



0$ y>- jjo jJZ> A 
OO C 



ioUa^JI i?UJl JLp U-o 4Jb Ji" ^>l^o j^U^j Ju^ JL>- jl 

(4-3 ^jjJI) 

y = x 2 -3x,(2,-2),(-l,4) (18 

y = 2-5x,(-2,12),(3,-13) (19 
y = x 3 - 4x2,(1, -3) ,(3, -9) (20 

^LPj-wj JipM llw-lj ^jj^ * jL»JT 4jL>AS cUaikJl * <->LaJt (21 

^i&yyi = -m 1 + 90t + 3.2 ami jjuj, c90ft/s 
aJ^>JLJi ^_^uJi 4^>^Ji 4Jj>u» jl?- ji (a 

L ^>eio J^j Jioj ^ L U^j ^1 » ^JifltU ^ jLu^-l (22 
(4-3 ^ jjJI) .aJlp 4k£ ^1 jop y = 7x 2 — 2 

m = 7x — 2 G m = 7x F 

m = 14x - 2 J m = 14x H 

JjISjJI J j^>J jL j^Jj .olk«.Jl ^jwoj^l o ^Js> £pL- JiO 

(4-3 jJ I ) . oIpL- 

s(t) = 12 + 0.7t, 2 <t< 5 (23 

s(f) = 2.05f - 11 , 1 < f < 7 (24 
s(f) = 0.9* - 25 , 3 < t < 6 (25 
s(t) = 05t 2 - At , 4 < f < 8 (26 

J^Jj ^1 JLp <Ui j*-"* 3 ! 6 ' 4Ja>JDl ^P^^Jl Jl>- jl 

(4-3^^1) :JL)^JZ Jhifitt^l 
h(t) = At 1 - 9t (27 
h(t) = 2t- 13t 2 (28 
h(t) = 2t- 5t 2 (29 
h(t) = 6t 2 - t 3 (30 



lim JfL (2 

x^0 + * 



lim 

x->0" 



cos x — 1 



(4 



lim ^ (1 

x^0 + * 
lim ^8 ( 3 



lim V* 3 + 3 (6 

x— >1 



x^3- X - 3 
2x 



lim 

x^3 x 2 + l 



(5 



lim (7 

X 



■cJ L o-b ji 4^>cJ <U-^5 ^I^Jj (9 

(4-1 ^j^J!) . I?® = 2 ^ + 15 ^ ^ ^ 

.0 < t < 10 S^JI ^ liL Z7(Q 4JIjJI jL (a 

LoJlP AJ^Jl <i>tl]| ^jJL^J ^^yLJl J^<^i J^ji^I (b 

X = 2, 5, 10 
. lim v(t) ^Lv^>J ^LJ I J^^Jl JbOjCLw-l (c 

.A-jliJl 4i>elJi jjwj ^1^1 ^ ^i>j ((I 



lim 



x 2 + l 



(10 



x^9 Vx - 3 

lim (2x 3 + x 2 -8) (11 

x^-2 

f ^o". x, ,. r r)/x\ 10* 3 -40^ + 2 

°^ m 2t 3 + Ut + 12 

(4-2 L>u jjJI) ^^k^^I oJl& ^ Jl^jj jl ^iC<»j 




(4-2^jjJ!) iJfLUo^ Ji'^^l 



lim 



2x J - x - 2 



x->oc 4^^ _|_ 5^^ 



(14 lim 15-x 2 + 8x 3 (13 



lim 10x 3 - 4 + x 2 - 7x 4 (16 lim 



2x z + 5x - 1 



05 
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4 ♦♦♦♦ 4± a 

Derivatives 




. 65 ft/ s ^Pj^o oilklU c3 ft ^Uj jl j-o JlpI CJ\ j o ^S" Ju^l J5j 

^ 68 ft ^Ur,! ^JlJ S ^sai 



2 UJ» 



1 4*,../? lb t f \x) jJL L^J J-^J ^Jl^Jl 4JalJlfl Ajl^lll oi_ft ^o^jj 

(l( . y f(X + h)-f( X ) 

f\x) = lim 

J h^o h 

. AJLv^Lflj 4J^>U^J ^sx-J^Jl ^^LwJJ cJjbilJ^b <UlJL<Jl ^UxjJ aJLo-P (^a-wJ J tAjlgjJl oJlA ^ J^TJ ^ J^>. 



. x = 1 , 5 UwLp 4ii^JI IoJ *J t /(x) = 4x 2 — 5x + 8 jl 




/ '(*) = lim 

^ /WO 



f(x + h)- fix) 

h 



fix + h) = 4(x + fc) 2 -5b + h) + 8, 
fix) = 4x 2 - 5x + 8 



v 4(x + W 2 - Six + W + 8 - (4x 2 - 5x + 8) 
= lim 

/WO h 

= ] im 8x/z + 4/z 2 - 5/z 
/WO 

h(8x + 4;h-5) 
= lim 

wo h 

= lim (8x + 4h-5) 

wo 



= [Sx + 4(0) -5]=Sx-5 

. x =1 , 5 Ujc^ /'(*) ^ • /'(*) = 8x - 5 ^ /(x) 4ii^j j! J\ 

f\x) =Sx — 5 suluiVi^wi = 8x — 5 

/ r (l) = 8(1) - 5 x = i,x=5 f \5) = 8(5) - 5 
f'(l)=3 ,K,,„ntL / , (5)=35 

:clk«.Jl X JllP 4ilwUJl < r ~~>-\ j^j t /(x) 4ilwLo JL>- jl 

/(x) = -5x 2 + 2x - 12, x = 1 , 4 (IB f(x) = 6x 2 + 7, x = 2 , 5 (1A 



Ljj»^iaJI ^^jla J^sCLlu! ■ 



derivative 

differentiation 

differential equation 

differential operator 
www.obeikaneducation.com 



fix) Ljlnl r1~mtl 

^^cjtlL^JLJ 4_cuj_1J Lj ^ ^ ***** '*<* a 
./prime of x jl ^ 



dx ' dx 



.ami; 
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.432 j i] j£\ oUlJL<Jl ^l^jj aAaS> J^t>tJ 















L^>Vl AlljJI ^ X 3^3 jlvIjj Jal ^ X3^3 

.^LjJLd^Tl X 3ji ^jUuj 


* (JP\ hit t t 




•/'<*) = 


nx n ~ 1 jia ^^,3^ w ^cp. < /(x) = x n jt£ lil 






3^211 2l m 4 3 JLcUa 

U-o 4Jb JlS* 4il^a JL>- jl 

/(x)=x 9 (a 



SUwJI^IjJI f(x) = x 9 
3 j-aJ I 3 2Ii oi ^ 3 Jicla y (x) — 9x 

,u„,,Mtii = 9x 8 



9-1 



g(x) = ^/x 7 (b 



g(x) = i/x? 



tj^ZS 2uL& S^LiL 



(x) = x* 



r'(*) = f* 5 

7 1 



fe(x) = (c 



3LW1I2lJIjJI /z(x) = — 

2lJU ,£$2£ 2uL£ 3^UL /z(x) = X~ 8 

Sjjiii ^ ii" (7i ^ Sjicta h (x) — — 8 x 



8x 



-8-1 



-9 . 



m(x) = ± (2C 



k(x) = Vx 5 " (2B 



U-o <fJb JlS* 4il^a JL>- jl 

;(x) = x 4 (2A 



^./ , (x) = -4x" 3 

-4-l = -4 + (-l) 

./'(*) = -4x _5 jL£i Cxi 



i Cub ^JLc C Cxjjx ^/(x) = C CulS lil 4jl ^1 XjJuua (JjLtuJ 2Cui!JI : CuIjJI 

./ , (x) = 0 jla 

.y 7 r (x) = CWX W ~ 1 jia c^uJl^ tl j ^Cub C Ccp* ^ /(x) = CX n CulS lil i^^tuU^LjM^AL^q 

./^x) = g\x) ± h f (x) jlfl * /(x) = g(x) ± h(x) cuts lit { j! aZLiLi 
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U-o 4Jb Ji" I2i*lo 
/(x) = 5x 3 + 4 (a 

sjijji /(*) = 5x 3 + 4 
aciji /'(*) = 5.3x 3 " 1 + 0 



= 15x 2 



#(x) = x 5 (2x 3 + 4) (b 

naiiaii g(x) = x 5 (2x 3 + 4) 
tupi w>u* g(x) = 2x 8 + 4x 5 

^^Jl oUcUm ^"lZL^o IjjicLa g\x) = 2 • 8x 8 ~ 1 + 4 • 5x 5 ~ 1 

,u,„ntb = 16x 7 + 20x 4 

Mx)= 5x 3 -12, + 6V7 (c 



5x 3 - 12x + 6Vx^ 



5x 3 12x 



6^ 



X ~*~ X 



*2 , x -i = X 2 //(x) = 5x 2 -12 + 6x2 

J^Jj^j^aij ^^llGLacL^ij uiuiaiGUTuSt* a^lja /z r (x) = 5 • 2 X 2 ~ 1 — 0 + 6 • ^ X 2 1 

,t,,,„MtL = lOx + 9x2 = lOx + 9Vx 

i^jU U-o 4Jb Ji" £2i*Lo JL>-jl 



7 / \ 4x 4 — 3x 2 + 5x ,_ r 
/z(x) = - (3C 



g (x) = 3x 4 (x + 2) (3B fix) = 2x 5 - x J - 102 (3A 



AJa^JlJl 4^Jl<Jl ^Pj^Jl 4joU^ ljJl>- j\ 4—3 (j^j-^i j-« 5 Jlifl J . Jil oljia^j 4Ja>Jl!l 4^>tl<Jl APj^Jl :>U>oJ 

.(jUiJ.Ml J-pI ji L ^Jaij l^uD 4JLwJl Jl>- 4J jMl Ji>-*>\i^ j tlJ j>«ju 




. S r (f) ^ ^v^JlJ aJs^JiJI 4^>tl<Jl ^Pj^Jl 
Slla**II2LJIddl s(t) — 18£ — 3£ 3 — 1 

(jjjuillj t^g^lt Ljld^Lbjaj tilulfJ I d\ 7t~ ut a Jtcl^ii ^'(0 = 18 • lf^ ^ — 3 • 3f 3 ^ — 0 

In^b = 18 - 9t 2 



jl\ dUd 4iL>-)fl oJl* j! Ji^^ . v(t) = 18 - 9t 2 ^ U^JiJl ^uJl ^^Jl 1*^ d\ J\ 

. 8-3 ^jJlJI 5 JliJ! ^ Ifclp 

a^U. j^j! . Jlp! JI cuiii 5^J 4Jli f Jbu aIjljVl ^UijV! /z(0 = 55f - 16t 2 ^IjJ! jL^ (4 

. ^yjj ^1 Xs> o ^SCU AJa^JllI A^j^uJI ^Pj^Jl 



til LJ LSTlLU.»1 t 
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.c_3 jjco ^P jl \yup aJIjJI ^J*>Cji ^LwJ Jt^o LoAlP djA>ejj t aJIjJJ ^ jJw? jl ^yjJaP <U-^ 4^gtf > 




2u_<i l^J jte < [a, b] 3 <^ cot* til 



.^-Jfcl^l 4jUL ^[oj j\ j L f*a$\ JL>- j\ . [1, 12] 4^jJl 0 j^a3I ^ ^1 j^ojJt 

iUUll /Z(f) = - i f 3 + 4£ 2 + ^ 



■ f 2 + 8f 



^Uai2ulISL» 0 = h'(t) 

h'(t) = -t 2 + 8t = -t 2 + St 

J.JL^UL = — f(f — 8) 

^™>J c [1, 12] SjLiJI ^ ^ V f = 0 j c t = 0 , 8 Ujcp c ^ ^ ^.daA 4JIJJI cJl^J j! J\ 

A = 1, 8, 12 Ujc^ 

/z(l) = -I(l) 3 + 4(l) 2 + |-^7.33 

^ auj h(8) = - |(8) 3 + 4(8) 2 + ^ = 89 

3uj h(12) = - |(12) 3 + 4(12) 2 + ^ « 3.67 

.12s Jixj llji; 3.67ft jjfe ^Uj jl j! ^ t8s Jixj dllS j c89 ft y> y \ 4JJlj ^Uj jl Lr ^i! j! ^! 



1 , 

—96 


\h(t) 








1 

89) 














+ 

—72 




















l 










+ 

—48 






























+ 




t 


























\ 
























o\ 




4 


8 


12 


t 



Jls>\ lS\ J>\J)\ J^JI JL> t ^>^i [1/ 12] 3 jiiJl Jlp 




1 



i-dJ j 1 120 mi/h ^ I J^aU 
.450 ft L^jULu j! LJ4bjl 



Sjii ^ 4^jLL. J ^IjlSVL Ji^. ^LLjl = 20t 2 - 160f + 330 ^JIjlJI jL w *J^I 2Li»bj (5 
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= x,g(x) — 3x 3 

£ [/(*).g(*)] = f[*.3*3] 

= f (3^) = 12x3 



= 1 • 9x 2 = 9j 2 



(jLo-Jclwo| LxSvojj C^^^Ji^Xil ^lAlJLo j-V^Jb *^ (3***^^ < ' AjgJiji (jl (JlloJl iJjfc ^j- 0 ^-s^o 













• -£ [ /(%) = /'(*) gto + /(x) ula « X J 












J 






9 {jAj-UUM 






U-a 4Jb Ji" 4^L*Lo JL>- j! 

Mx) = (x 3 - 2x + 7)(3x 2 - 5) (a 

. h(x) =f(x)g(x) d\ J\ c/(x) = x 3 - 2x + 7, g(x) = 3x 2 - 5 <!)! 

/(x) = x 3 - 2x + 7 
o^ii^ g(x)=3x 2 -5 
. /z(x) ^ ,Uo> /(*),/'(*), cH^l 

cej^all SjuiLa ft'(x) = / '(x) g(x) + /(x) g\x) 

^^ul = (3x 2 - 2)(3x 2 - 5) + (x 3 - 2x + 7)(6x) 

^jjui 5u-u. = 9x 4 - 15x 2 - 6x 2 + 10 + 6x 4 - 12x 2 + 42x 

^,n,ntb = 15x 4 - 33x 2 + 42x + 10 

Mx) = (x 3 - 4x 2 + 48x - 64)(6x 2 - x - 2) (b 

,f(x) = x 3 - 4x 2 + 48x - 64 , g(x) = 6x 2 - x - 2 j! J> js\ 

o^j^s^a f{x) =x 3 - 4x 2 + 48x - 64 
(3j-iJ'j ^.^>».cJ ij iCuifjij ^j^ii >— >iimt (^><»j iSj^ji lj! <i" <t( g jicij^ y (x) — 3x 2 — 8x H - 48 

g(x)=6x 2 -x-2 

(3>a1'j iCuLfiilj iSjiilj i^j^il ljI d^l tia *j ljL2j oi a jl^Ij^ g (x) — 12x — 1 

. /z(x) ^ ^)| f(x),f'(x), g(x), g'(x) J^l 

-ij^ir^i^a 3^ia /z'(x) =f'(x)g(x) +f(x)g\x) 

= (3x 2 - 8x + 48)(6x 2 - x - 2) + (x 3 - 4x 2 + 48x - 64)(12x - 1) 

U-a 4Jb Ji" !2l*lo JL>-jl 

h(x) = (x 2 + x 3 + x)(8x 2 + 3) (6B h(x) = (x 5 + 13x 2 )(7x 3 - 5x 2 + 18) (6A 



La >Uj ulaJ jji 4JL>. (^yki 
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. ^jdta 'iws <uiJLo <_jLv^>J a-o^I oApLSJI JLo^cu^l ( j5Cojj t^jd! jJl 



jia < g(x) ^ 0 < X JLl^ 3.a jjv ^^j-piljJI ^ J£ CulS til 



^X 



/(x) 



g(x) 



f'(x)g(x)-f(x)g'(x) 
lg(x)] 2 




U-o JJb JlS* 4i^a jl>- jl 



5x z 



(a 



. = H ^ * /(x) = 5x 2 - 3, - 



— 6 jl (j^al 

(jis^-ajtjj^ /"(*) — — 3 

/'(*) = 10* 

(3j-AJ I j < culiJ Ij 1 3 jJil I ljIaI ui a jlc I jia g (x) — 2x 
. h(x) f(x),f(x), g(x),g\x) J^lJ 



Sj^La /z'(x) = 



[^)] 2 

10x(x 2 - 6) - (5x 2 - 3)(2x) 
(x 2 - 6) 2 

10x 3 - 60x - 10x 3 + 6x 



(x 2 - 6) 2 



-54x 
(x 2 - 6) 2 



«*) = 



x 2 + 8 
x 3 -2 



(b 



. f(x) = x 2 + 8 , g(x) = x 3 - 2 j! 

^jjjij^ /(x)=x 2 + 8 

£j^j>i^J lj <CuLil Ij < 3 jjil I <— it 5" tit a J^c I jii j" (x) — 2X 

^jjji^ g(x) = x 3 - 2 

(3j»^ I j iCubi lj < 3 j^i I Ljl2Ii oi a jlc I jia ^ (x) — 3x 2 

. /z(x) 4i^Lo :>Uo)f f(x),f'(x), g(x), g'{x) J^CL^I 



so^ta /z'(x) = 



fc(x) = 



6x 



2x 2 + 4 



(7B 



[^)] 2 
2x(x 3 - 2) - (x 2 + 8)3x 2 

(x 3 - 2) 2 
-x 4 - 24x 2 - 4x 
(x 3 - 2) 2 

i^jL U-a Ji* &2lij> J^jl 

y (x) = Zl^lO ( 7A 



4 7t~ ill a ^jLj iVtj (f< j*> jlxj 
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(6JUu) l^L Lvo JJIi JS" Jj>-_j1 
/(x) = (4* + 3){x 2 + 9) (22 
g(x) = (3x 4 + 2x)(5 - 3x) (23 
s(f) = (VF + 2)(3f n - 40 (24 
g(x) = (xt + 2x)(0.5x 4 - 3x) (25 
c(f) = (t 5 + 2t- f)(t 6 + 3t A - 22t) (26 
q(a) = [a» + a~^){ck - 13a) (27 
f(x) = (lAx 5 + 2.7x)(7.3x 9 - 0.8x 5 ) (28 
(7JLL») l^L Ujj JJta JS" iaiwi jUsj^I iwiil *2i^jj oJipIS J^>jc^I 



r(f) = 



f 2 + 2 



(30 



/<*) = (32 



.2 . 

\[w 



-x z + 3 



m(q) = 



_ q A + 2q 2 + 3 



^-2 



(34 



1.5r 3 + 5 - r 2 



(31 



(33 



. 80 — 2d ^jLvj llajj 4*-~<Ji ^kaJl ^jlp 
jjS^j la jl^p c^Lo jJi ol*~J! JU^-I Ji^ ^1 r (d) JL>- jl (a 

.r'(d)a^jl (b 

.<u»ij ^Ijl^-^II 

f(x) = 3x 2 + 2x-7 (36 

= Vx + 4 (37 

/(x) = 4x 5 - 6x 3 + lOx - 11 (38 

1 



(39 



/'(x)^i^cJlS'liU/(x)^^/'(x) ( ^3 ,LdjJ)ClALiai (40 

y» jJl l$J j-^jjj c/aJIjJi! aJUI <uiJL<JI l ^<»-^o t ^ j^" j-* 
c5^ J ^/ ,, (x) cJtf ISI dJJJ^j c / (2) W yJ\jU f"{x) 

/(*) = 4x 5 - 2x 3 + 6 auiJ aJUI *2lJlJI (a 
= -2x 7 + 4x 4 - 7x 3 + 10* aJIjOJ 4iJliII iSiJLJl (b 
h(x) = 3x~ 3 + 2x" 2 + 4x 2 ^JIjJlJ ^1 ^11 ^lUI (c 



4^L<JI 4^«i j»J tOllgjJl JUx1m»1 ^yl U-o 4Jb Ji* IfluLo JL>- jl 

/(x)=4x 2 -3,x = 2,-l (1 

g(0 = -f 2 + 2* + 11,* = 5,3 (2 

m(/) = 14;'-13,/ = -7,-4 (3 

u(n) = 5n 2 + 9n - 17, n = 7 , 2 (4 

r(fe) = 2b 3 - 10b, b = -4,-3 (5 

(2,3 j^lWI) : J>L *3b Ji" 4Aiwt.o Jbv jl 

z(n) = 2n 2 + 7n (7 y(/) = -11/ (6 

2 3 III 

b(m) = 3m 3 - 2m 2 (9 g(fe) = 2/z2 + 6/z 3 - 2/z2 (8 

13 1 

/(X)=3X2-X2 +2x"2 (11 M (f) = i + 4 + 4 + 4 ( 10 

t t t 

p(jfc) = fc5.2 _ 8fc4.8 + 3fc (I3^(c)=c 9 -3c 5 +5c 2 -3c (12 

OjL^Jj^iJl jJuJl (^Jl^I oji^ ^rj-^ * Sjlj^Jl ljL^j^ (14 

t /(fe) = - 0.0036 h 3 - 0.01 /z 2 + 2.04 h + 52 

.ojl^^l A^jjJ Ja^JJl jl^Jl Jjbti Ji<J 4J^Ioj Jb»-jl (3 

.h = 2, 14, 20 
0 < h < 24 e ^Ji <y .^J^JI 5jl ^>JI a^j^ J^r j! (c 

( 5 Jtl*) .oUa^Jl S j&\ JLp Jl JiO ^ ywaJl j 

/(x) = 2x 2 + 8x, [-5, 0] (15 

r(t) = t* + 6t 2 -2, [1,4] (16 

= w 3 + 15w 2 + 75u + 115, [-6, -3] (17 

fix) = -5x 2 - 90x, [-11, -8] (18 

z(k) = fc 3 - 3fc 2 + 3k, [0, 3] (19 

c(n) = \n 3 + |n 2 - 6n + 8, [-5, 5] (20 

4JIJJI JUJ .^jjJl ^iJb ^ "?bU" Jlp j^L^b) (21 
* aIjSVL S ^SG! /z(0 = 65f - 16 f 2 + 3 
(5Jlla) .0<t<4UJc^ 

.h'(t)j*?j\ (a 

.[0,4] s^ijl js^l J l^ ( ^yw^lj L$ J^l^li?l^JL>-jI (b 
? 68ft ^Uij! JIJ^J s^SG! J^jJU^V^tJ* (c 
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( 4-3 ^jaijjJ I ) :oih«oll JgUJl JL^ U-fl jUb J>5' L ^>gla j^U-aJu^ JL>-jl 

y = x 2 -3x,(0,0),(3 / 0) (52 
y = 4 - 2x, (-2, 8) , (6, -8) (53 
y = x 2 + 9, (3, 18) , (6, 45) (54 



( 4-2 ^jjJI) : jrtj U*j Ji' ^ 



lim 



x 2 - 16 



x->-4 X + 4 



(55 



lim * 2 + 5x + 6 (56 

x 2 + x-2 



lim ? 3 * + 9 (57 

x 2 - 5x - 24 



(4-1 ^jjJ!) '.JIUaaA^^jJj 



lim 



x 2 - x - 12 



x ^4+ I* - 4| 



(58 



lim (Vx + 2x + 3) (59 



? /i (x) = (-7x 2 + 4) (2-x) Sill, U (60 
-14 x A 

14 x B 

-21x 2 -28x + 4 C 
21x 2 -28x-4 D 

?(l,2)iL2JlJ^i/ = 2x2^^^!^ J^U (61 



4 H 
8 J 



f\x) = 225x3 H 

8 

/'(x) = 225x3 J 



1 F 

2 G 



?/(x) = 5\ / x^"ii^U (62 
/'(*) = fx! F 



/'(X)=^X3 G 



:^JL U-o Ji' ^3 oik*. J I ^^ajUa^Jl IgJ lib ^J&Cj* JlLo 

. x = — 1, 1 U.Up 0 (^jLJ <£lLJI (41 

&lLJ\ (42 

. x = —1, 0, 2 Ujop —2 ^jLj a^lIJI (43 

. x = —1,2,4 Ujc^O^jLj^lJI (44 

^j^Jl IJia J « 3^ JLatU Lj^LtloJ ij (45 

^><^>- <uiJLoj o Ji\ jJl ^>-Lwo aJcws^? <uii» * LtLtl>o (a 

J JhJ&\ c_iL^J 4™JL o jSCJl 

. 2a J ll*S^ j . la <uJui> J \Zuja ^ j\ x LuLu (c 

^J>t^ j>"l J C£jj^Jl 4j^LwO C^Sl J LlLlL>0 ((I 



UUit ja&uJt tj(jl^4 Jj*Ul4 



^JljjLl[/ / (^)] 2 ^^k^ ,J ^J ^^j^ (46 
:a!JI xs> aAs>-\ culls' . /(x) = 6x 2 + 4x 
: ju^I ^U-l cJlS" ^ J c 144 x 2 + 96x + 16 
?^>^ oUI cJlS 1 Ufcl . 144 x 3 + 144 x 2 + 32 x 

.dJbU-l 

/(y) = 10x 2 y 3 + 5xz 2 - 6xy 2 + 8x 5 - llx^yz 7 
: jl oLjL c^jj^JI 4ii^j sjlpU j-^rj *u^A>^ (48 

,// n / n , a \ // x r /(* + %(* + ^-/(*)g(*) 
Ja^Jl J>\ f(x)g(x + h) j t^Vl >JL fjb! 



.dJbU-l 

M f(x) = (5n + 3) x 5n + 2 jU c/(x) = x 5n + 3 ISf 



: jl CjLoIj cUJSj c^u-w^aJI 4ii*Lo oJipli 4^/9 ^^ri * u^Aj^ (50 

/'(*) -7w = Um fix + ft) -f{x) g(x + ft) 



[g(*)r 



hg(x + h) g(x) 



Ja^Jl /(X) g(x) c-ivs»l j Cj^jVI «J ^IsJIj IJbl ViU. j\) 
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Area Under the Curve and Integration 



(3LaiJ»lj 4jJj>JI <ul5cJl aJ^Lico ( j5vojj cLo ^j- 4 S j^>-Ij ^U^} 
f(x) = 10- 0.002x aijJI JiJ .guil aJA&}\ ibLc- 

. JljjJU U ^llS" 4^~J X 4pLk! 4jJ^>J| 4iiScJl 




c^JlUJIS" a^Lo^I JISCj^I oI^L^j ^jLv^ ^Hj Jh t^oJc^Jl ^ c^»j^ jl J-~- ^^JowLa Coo *L>> La.*} t 

JUjcl^Ij [0, 12] o jIaJI JLp x jf( x ) — — ^ 2 + 12 J L5 ^wo ^ «jj-/2^<JI 4ikuJl a^L*» ^>j^ 




JU*£«-\j [0, 12] o ^iaJI j^JI j/(x) = —x + 12x L5 ^ia S j^a^JI &k.JI ^-L~o yjS 

olpliJjl JL*lJ ./(3),/(6),/(9),/(12) ^ olbt (1) JSC^Ji ^ o^Uai-Jl olpliJjl 

y 

32 

24-- 

1 





(3) JS^JI 

^Lkx_^i 12 JUjc_»Ij 
R x = 1 ./(l) = 11 
R 2 = 1 ./(2) = 20 
R 3 = 1 ./(3) = 27 
R 4 = 1 -/(4) = 32 
R 5 = 1 ./(5) = 35 
R 6 = 1 -/(6) = 36 
R 7 = 1 ./(7) = 35 
R 8 = 1 -/(8) = 32 
: l ./(9) = 27 

= 1 ./(10) = 20 
: 1 ./(ll) = 11 

12 = 1./(12)=0 
4j^j>j oJ^ j 286 aJlSCJI a^LvwJI 



°* " 4 " 8 " 12 " * 
(2) JSLZJ\ 

Rj = 2 ./(2) = 40 
R 2 = 2 ./(4) = 64 
R 3 = 2 ./(6) = 72 
R 4 = 2 • /(8) = 64 
R 5 = 2 ./(10) = 40 
R 6 = 2 ./(12) = 0 
4j*jyj oJ^ j 280 aJlS^I a^Lvw<J! 




(1) J5^JI 

Rj = 3 -/(3) = 81 
R 2 = 3 ./(6) = 108 
R 3 = 3 ./(9) = 81 
R 4 = 3 • /(12) = 0 

270U5ai^UJl 



R 
R 
R 
R 



^ilL ^ ^Lki^ 12 t 6 1 4 JU^ci^Lj ^ojiill a^Lw<JI jl ^1 
. 4j«j j^o o^b>-j 286 c4j*j j>j oJj?-j 280 j>j oJj?-j 270 



regular partition 

definite integral 

lower limit 

upper limit 

right Riemann sum 

integration 
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JU*i^L [0, 24] o jIaJI Jlp x j j^Jl j/(x) = —x 2 + 24x L5 ^i* ^ s jj^a^Jl &k*Jl a^L~o (1 

.ApL&jI JbJbJ JJal^* JSC] j^jVl ^kll J^jilJ.^J^Jl JLp ^Llal^ 12 c8 c6 



j .aJlSGI A^LwJiJ Jpl lljiJ Ja*J j t J-^il °JJ-*^ ^JjlkJl 4^Lw<Jl JioJ jP Ji Vl O^Ual^wJl ji Ja^^f 



Ji U 



> l *j jjSj 4J«P 




^ jP Q*>Ual......o JU^^L [0, 4] o j^iJ! ^ X jj^<Jlj /(x) = X 2 ^>tlo j^u Sjj^a>c-<JI ^ukuJl O-Lwo 

. j^mJj^iU Jaw* jJl 

jl ^^dl jl?*^! dJlS"! *l O^Jal -a 4 AlP oJ^s-l j oJj?-j L^Lo JS" ^ j& O^Llal^a <JU-jCL*I <1)J 

c L5 uJl til ^t>S/i JUj*1~*L O^UalvwJl olbl (1) JSLtJl £^£? jjj .l^Jlpl&ji ^Ju>J ^1 ^ O^UalvwJlJ (Jj— Ji 





(2) JS^JI 

"r 1 = 1./(0) = 6 
R 2 = 1 ./(l) = 1 
R 3 = 1 -/(2) = 4 
R 4 = 1 ./(3) = 9 

14U5Gl^L^Jl 



(1) JSttN 

^^U-Jl cJI ^ia*yi JU^I^Lj A^LwJl 

R x = 1 -/(I) = 1 
R 2 = l./(2) = 4 
R 3 = 1 ./(3) = 9 
R 4 = 1 ./(4) = 16 



12 

Q*>Llalwwuo JUjiCI^L [1, 5] o jlili j j^<JI j /(x) = L ^s>^ j-s^><^<Jl 4^JaloJl u »JS (2 

.^^^Jj^lU Ja^ jJl <»^v^l 



.ds^loJl ^laijj tj^o^l J dr^^^ bdaij ^ Ip j^S^I iUJl (1)1 t^plijjl JbJ^clj 

ju^J AJLuijl a^LvwJ! y> j&l aJiSCJI I^^Lvwa d)U to^Llai^wJl ^ jP Ji UK 4j| 1 Jlio ^ cJa^*y J^LS3l 



Ji^/l Tl-nspire 2luLj^J) 
. Spreadsheet Jjjlv 
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o 



Ax 



1 ^2 A 3 n-1 



aJj>JI ol jidJI y n b Jl a y o jidJI cuo-li t jjl^Ji JSCtJI J 

4Jl5sJl o jlfiJl J ji^ jj P?T* <> M *^£y»cJ| Ajyxlll oJlA JL«jj t J jJaJi 4jjL~1<J| 

JJai^j ^y y ) 4jy- o^i J5 JjJ^ di] Juj i b — a y*b Jl a y 
j! Ujj . A x y* Jl 4J j^jj t - y (n Uojip ^yJl o^Lku^Jl y 

^\Ju j\ jU tJJalwwJJ y^Ml ci Jajl JC^ 4JIJJI 4^J cijL-o JJal~^ Ji" ^LdJ jl 

j ^ liS^j c/(x 2 ) y J&I JJai-Jl ^Uljlj c/(Xi) JjVl JJaLjl 

JJai^Jl a^Lwo j! ^! t JJai^Jl diJS ^La» jl J Ax ^j-^ J*^>- y J^-~* ^L«^ j^l c ^^<^ 

o!)Uai~JU A US3I ^L^JI J2J j .USC* j c/(x 2 ) A * J 1 ^ J^-JI j ) Ax ^ J jSfl 

. £y*j>c_<>Jl yj <J b-*^-*' l»> L^ol^S' q^^jj tLgjL>-LwwO ^y>^j 

A =/(x x )Ax + /(x 2 )Ax + ••• +/(x n )Ax 

A^d>iai>LJ^I>b A = Ax[/(X : ) +/(X 2 ) + ••• +/(x n )] 

n 

£>**wai>jju*iu.Li A = Ax f(x-) 
c-jj^ii V'^^'V^^' A — f(x 7 ) Ax 

z=l 

t Ax y o^Lki~^Jl y ^1 y> y jl U-i .x^ ^1 ^*r^ (i^*^ I^SCoj aJU c^Liiw^a oLLv^Jl J^~jJj 

: oU^T ^IJLpVI Ja>- jlaJljj . X ■ y ylJlru y^i ci ' <3 lSJ^IJ 

h Ax 4* Ax Ax H 



+ 



+ 



+ 



a 0 + Ax a + 2Ax a + 3Ax a + /Ax a + nAx 

.U^M 5Jb c^>J ^LwJl ^Uol jop L^ojfel 4i%Jl oJLgJ j . x ■ = a + /Ax jl aI^^ Lj^Uj 

AjL^JI oJla ^jX-wJ j tAjLgJ^LJl y ^yjj O^Lklvw<Jl ^Jlp jU <. yu^\ y JJalwwJl y» y yil UiS" 4j| 



gj^i^i yj 

n 



f(x)dx — lim V] fix-) A x , Ax — - ~ a r x 7 = a + iAx 



4Jt^ -^W^i 5^1 c5y^ l^^^ J -(1826 — 1866) jUjj ^j^->j^, JUJ^I ^JUU a^-J ^^/l IJl^j jUjj ^yj>^ ^^-^ 
^Ls^woJl J^Laj jl (^j-wJI eJI jl?*yi JLkj*i^L <*^g}\ Jj-^jJ b^SCojj .oLL^Jl JU^cl^U ojj^s^<JI ^>-Lw<Jl <»^jyJ 



z'=l 



.^jj>c^Jl J^lSsiJl uL> ^j^I ^'W^l (J^-*^-^ j c^oL^j J^olScJl uL> <LL»-p ^yj-^Jj 

n 2 (« + l) 2 



z=l 



n(n + 1) 



« 4 

^4 _ 6n D + 15n 4 + 10n^ — n 



1=1 



1=1 



2 _ n(n + l)(2n + 1) 
6 



z=l 



30 

; 5 _ In 6 + 6n 5 + 5n 4 - n 2 
12 



t>"^ 3 iC tl C Cub 

^ 5 = 5 « .00 jl 
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i=l 



i=l i=l 




12 3 4 



X*' 2 = 



,2 k(k + l)(2ft + 1) 
6 



!0*^ol5cJl (j^JHJ k_jL^>J jllJ^I ^jj*S*la3\ LU-s^l_>- JlojCIwvJ 

ft w 

cz = c£ z , cu>C ^jlp c 

Z=l 1=1 




/x 2 dx J\ t [0, 4] o ^ X jy = x 



Axaju^ Ax — 



. X- t Ax I Jbl 

b — a 



' = 4 , a = 0 



a = 0 . Ax = 



4-0 4 



x . = a + z Ax 



/ j 2 = Hm £ / (x { ) Ax 

JO z=l 

ft 

= lim Y](x,) 2 Ax 

ft— >oo 

=,;™§(¥) 2 (4) 

ft— >QO ft 



16 z v 



= liml(l|£i 



_ lim 1 / 16 # n(n + l)(2rc + 1) 

71— >oo n \ n 2 6 



- Hm 1 ^ 16n ^ + 3n + x ) 



ft— >oo ft 



6n z 



= lim 

ft— >-oo 



= lim 

ft — >-oo 



64n(2n 2 + 3n + 1) 



6n d 



64(2n 2 + 3n + 1) 
6n 2 



= limf f (2 " 2 + f + 1) 

ft— >-oo 6 I ft 2 

= lim Mf 2 + 3 + n 



( lim — 

\ft— >oo 6 

64 



lim 2 + f lim 3)( lim -) + lim \ 

ft— >-oo Vft^oo /\ft— >oo ft J ft— »oo ft 2 



= ^ [2 + 3(0) + 0] =21.33 

.ll>jj2j 4jhjj^o oJL>- j 21.33 ^jjlia^J) 4jaliuJl <b»LwO jl ^1 



/xdx (3B 
Jo 



[\x 2 dx (3A 
Jo 
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. IgJ ^y^l Ijl>- c-w^J Jus^>*yi ^JaiL) j ^5" JU- oLI^jJI JU^cLwoIj j^tuJl c->L«j>- I *h\\ LuSC*j 





. / 4x 3 dx jl c [1, 3] S ^iaJ! ^ c x j^J! j 1/ = 4x 



. x- <. Ax ^Uob iJbl 
— a 



A^iuu^ Ax = 
b = 3,a = l = „ -„ 

x = a + i Ax 



1 2 3 4" 



/ 4x 3 dx = lim Y]/(x,)Ax 
^) = 4(x,) 3 = lim Y]4(x,) 3 Ax 

>5iE4(l + 2i) 3 (|) 

Z = l 
Z = l 

■™fE[l + 3(¥M¥) 2 +(¥)*] 

Z = l L J 



n 

3-1 2 



« = 1,A* = | =l + z| = l+f 

.Aj^lkJl 4^L~Jl JsjJ ^Ul j ^U^Jl J^lSoJl 



= l im 8^( 1 + 6i + 12|i + 8P 



71— >oo 77 



z = l 



6i , 12/ 2 " «*' 3 



fei M i=i " 2 fei " 3 



= J™! E^lEi + SE^E* 



i=l 



=1 W i=l 



i=l 



. 6 n(n + l) , 12 tt(tt + l)(2n + l) , 8 nHn + 1) 1 
lim — I n + — • h — • h — • 



n— >oo fi 



1 /8n 4 ^(^ +1) 96n(2n 2 + 3n + 1) 64n 2 (n 2 + 2n + 1) 



H— >oo \ ri 



2n z 



6n 6 



4n 4 



24(n + 1) 16(2n 2 + 3n + 1) 16(n 2 + In + 1) 
hm 8 + — + — + — 



lim 



8 + 24(l + l) + 16(2 + f + -L) + 16(l + f + -L); 
lim 8 + 24 lim (l + ±) + 16 lim [l + ^ + -U + 16 lim (l + ^ + -U 

n— >oo n—>oc\ n J n— >oo y n n J n—>oc\ n n J 

j^jl =8 + 24(1 + 0) + 16(2 + 0 + 0) + 16(1 + 0 + 0) = 80 

• 4j*Jj^ oJl>- j 80 4jjlk<Jl 4tfl^:<Ji ol ^1 

^3 iJL>s-Jl JuoliciL ^k^.o.ll j X j^pc^jl j 4j|jJl ^Js^ji o jj^a>s^Jl 4lkuJ) O-Lwo ^jil) ^oLl^Jl J-ojC^-I 



V 



/•4 

y x 3 dx (4B 



/ i3 



dx (4A 
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C~ol j^cJ\j Jj^wo jJl JaJlJ tJa^b 

jl^ j tCUJl j^ti^ J^uJl ^ j^AjUala J^j-o- 0 -laJUi ISI .^fbj 22.4 
rio * ^ ^ 

^5o t / (10 — O.lx 2 ) dx JuolScJL i Jaju ^j^-Jl y k-L^ 



a = 0,b = 10 



Ax = 



. x- 1 Ax^UoUjuI 
— a 



10-0 = 10 

n n 



a = 0,Ax = ^ 



= a + i Ax 



/•10 

j^is^jil^j^u / (lO — O.lx 2 ) dx = lim >Jf(x,)Ax 

Jo n ^°°i^i 

n 

= lim Y\ (10 - O.lx y 2 ) Ax 

= limEfl0-0.l(^) 2 l.^ 

n ^oo 4—* \ n J n 

t=i L J 

= lim W 2(io-19 



/(*.) = 10 - O.l^ 2 



x i n ' n 



H 2 ^yic ^ <a rrt^TLj 



= i im io[Eio-E 



10z v 



= lim 10- 



=1 w 

/7 



10 



z=l 



E^ 2 



lim l°fl0n-l?. w(w + 1)(2w + 1) 

lim flOOn _ 100n(2n 2 + 3n + l) \ 

iimfioo- 50(2w2+ f + 1) ) 

n n 2 /. 



lim 



100 - — 12 + 



= lim 100 - — lim [l + ^ + A 



3 ft— >oo\ ft 



50/ 



,K,,„nTL = 100 - ^(2 + 0 + 0) « 66.67 

^* ^jj^Jl iaJi^ 4il5J jU IJJ ^lljii 66.67 ft 2 (^jLj ^j^JI ^ ^1 4^L^ jl ^\ 

. VLj 2986.8 jfjL j 22.4 x (66.67 x 2) 

jla^- ^ *^UaJ oJla ^iSi Jj*> c 30 ft 2 **>UaJ L5 *$S ^^UaJl ^ ^Lo5 <dJ! JLp ^jJ j (5 

.dbLrl jjj <. / (5 - 0.2x 2 )dx J^lScJ L 4^L~* 




JjUj^ IjigtSa 4-lluSLj n 1 ••>• ^--llu-'u 



^LZLi^ljoLL^UI 4Jj^t 170 



0.5 ^ yJl (9 



0.75 ^yJ! (8 





2 4 6 



4J|jJl ^>tlo J^u o jj../T>c><J| 4iJ±uJl O-LvwO ^oLlgjJl Ju>»*I~»»l 

(3, 4 jtflWO : Jit U« Ji" ^ ^JL>~Jl J^l&JL L5 la*JI J X j^Jl j 



\\xdx (11 

/ $x-x 2 )dx (13 
J\-3x + 15)dx (15 



(17 



jf 4x 2 dx (10 

jf (2x 2 + 3)dx (12 

J (-x 2 + 6x)dx (14 

J\x 2 -x + l)dx (16 



JsrjU . 1500 J! L>\£ 1000 ^ ipjAJI 

/•1500 

(5J13U) . / (10 - 0.002x) dx 

Aooo 

Ujc^ o^a^Jl o^UlicJl ^Lv^ j^C^ (19 

.CJL, 















> 










y = 


















- x -r 


2- 






lx = 2l 
















> 


































O 





























































































<_-jL^>cj dJi^Jl 4^s-Lw<J (b 

. ^ \x + 2) JolScJl 

4J|jJl J>tlo J^u o jj../l>c^Jl 4AkuJl O-LvwO ^olAgJl Jl^XLw-I 

: jL Uj» Ji'^y ^JL>fcJl J^lScJl L5 kfcJljx j^JIj 



/•0 

y (x 3 + 2)dx (21 
/ -5xdx (23 

J-3 

rO 

J (x 3 -2x)dx (25 



J 1 x 2 dx (20 
y 2 (-^ 2 -6x)dx (22 
J°£x + 6)dx (24 



Jajx^Jl ci jJaJl *>L*XL~wa 4J|jJl J>tlo CU>cj lUiLjl 4JlkuJl 

(1 Jtla) lolbl 

o^Lki^4 (2 o^Lki^5 (1 



o 



y = -x 2 + 6x - 4 




0 




6- 














y = 






4- 









+ 




o^Lki^5 (4 



o*>Lk^8 (3 




12 



O 




I I I I I I 



(1 Jtla) .fix) = (-X 2 + 10x) 0 - 5 AlU3 SjSb 
.oJl?-I j oJo- j LgJwO JlS" j& Q*>LlaI^<J 

JwoJl JU^i^Lj ^Lw<J I ^jjij Ju^ I j^i ISJ (b 




1 x 0 



2 4 6 



0.5 ^ yJl (7 



0.5 ^ yJI (6 




2 4 6' 
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(^^jjJI) ^Jb Ji' a2uLo 

;(*) = (2x 3 + llx)(2x 8 - 12x 2 ) (36 

/(fc) = (jfcis + fc2 + 2jfc)(Jfc - 7fc 2 ) (37 

s(f) = (VF - 7)(3t s - 5t) (38 

(4-3 ^jjJI) X = 1 LaJLP U-o 4Jb Ji" ^>l^o Ju^j JL>- jl 

y = x 3 (39 
y = x 3 - 7x 2 + 4x + 9 (40 
y = (x + l)(x - 2) (41 

(4-2 ^ jjJ!) :(oJL>- j jl) U-a 4jL^ Ji" Jbvjl 

x 2 + 3x 



lim 



(42 



lim " 2 - 3 V 2 (43 
x->l x - 1 

lim f ~ 9 (44 

x 3 - 27 



tx jj^Jljy = — x 2 — 3x + 6 ^-j ojj^a^Ji iilauJI a^L~a U (45 

?[2, 6] s^ll^ 

CjiJ 4joj^ oJ^-j 93.33 A 

90 B 

iLj^j 4j<jj>j o j^-j 86.67 C 

Cjij 4jhjj^ oJ^-j 52 D 

?«(«) = i_-^ + A + 4fl J^, 4 £f (4 6 

n'(fl) = 8«-5a 2 + 3fl 4 F 
n'(fl) = 4a 2 -5a 3 + 3a 4 + 4 H 

n'(fl) = -4 + 4-4 + 4 G 

a a a 



x 2 + 3x - 10 . „. 
V lim — <u^3 U (47 



x 2 + 5x + 6 



15 



15 



^J^ji o jj^a^Jl l a k u Jl *>-L^ ^j^J olA^Jl J^a^I 
Ji' ^ iJj>e^Jl J^lScJL ^a^Dl J t X J^JI J 

y° (-x 3 ) dx (27 J \-2x 2 - 7x) dx (26 



dx (29 



2dx (28 



I 



Jf(x) = -x 2 + 4,g(x) = x 2 ^.£. .lliLu (a 

A-* 2 + 4) dx, [\ 2 dx O^lSill 

. / (-x 2 + 4)dx, / x 2 dx^^l *liu>o (b 

I^IoJla ^ . J (— x 2 + 4) dx — y j2 dx 

\f(x)-g(x)]dx^\^,f(x)-g(x)^;\ t \lL^3 (d 

L^rf ojj«/?'>g-<Ji ^kuJi 4^LwQ ^Uxj} cr^~ * (c 



UbJl ja&uJt tjtjl^a Jj>Lol4 



JL»-?cl^1j 4jj^>t*Jl 4^-Lw<Jl j| ! jJL>- (j*>- ^ .^^^uJl 
.ciiijlj>-| j^j ? 4j>c^>c^? ^^rj. coils' U>-gji .^jX^x^Jl cu?xj 

^dl^oJi A^-LwQ t^jj^ll 4jn^l<Ji Cjl jja^JlJ l.^^JLa : ( — U^ t (33 



^0 



. / (x 2 + 2)dxj^j! tJ^j (34 



^LZL^^IjoLL^UI 4Jj^t 172 




The Fundamental Theorem of Calculus 




r 



•c^ J*^ l£ j-^ c iSLkio 4jj5 j ^ ^Ip ^ ^Ji JaJL* 
_j JaxJ aJU JSC1 j»jLiJlj a^^juJI ^JLaJI I? jJL* ap cJlS" bl 

.^JLftJl Al^ iaS^- ^JJ^ ^Vl ^l^-il ^^SC^J^ ^ Aj^i c 17(f) = -32t 

4-3 ^j^j-^l ^ cuJbJ ^ JL>i^J I J^lSON j 2UL^Vl J! j all 

^1 0 jL*Jl jU c/(x) = x 2 + 2x_> £ ja bl aH t4-4 j 

oJap! IS! — 2x + 2 jt /(x) A4i*La ^ ^~s?J\ ap^ J^J 

^UoJ A».,,.,/2.1l ^UxjJ diJj ^JlU j cAf>tl<Jl APj~Jl JloJ ojLp 

<o j*Jij L~«5sp J^-*U aHj^I? $ j (j- 4 ^ *^i ap j^vJl 



./aJUJU aJU*1 Alb F(x) JLjj . F'(x) =/(*) ol c F(x) ^ b# 




1^.1 U-o lib JiO aJU>1 Alb Jb>- jl 

/(x) = 3x 2 (a 

jU aJlp j .aJIjJI ^ x 0 ji j-o J^Ijj Jil 0 jiJl aJ^ aHIsLa ^ x 0 y jl ^Ju .3x 2 l^uisL* Alb ^p ^I^jJ 
F(x) = x 3 jU caJIjlII ^ x 0 cijl— j aIIjJI a&lLa ^ x J^L^ j! Ujj 1 3 j jScl* F(x) ^ x j^uJl S y 

. 3x 2 jt 3x 3_1 ^ X 3 A4l*La j1^~- .c^jikJl Ji^J 

jV ^UL! c-j jikJl Ji>J G(x) = X 3 + 10 Slloi tc-J jikJl Ji>J ^1 SJl^ jJl aJIjJI CU~J X 3 jl 

. v jikJl ja>J H(x) = x 3 - 37 dJJAfTj c <G'(x) = 3x 3 " 1 + 0 = 3x 2 

^ J^Ijj Ji! aJIjJI a£lLo ^ X Sji j! Ujj t/(x) = — 8x -9 Jp J-^d aJL- ^yu f(x) l>b£ Jlp! 

c/aIIjUD aJl^I Alb F (x)= x -8 j j& aJlp j t — 8 j j5i^ F(x) ^ x Sji jU caJIjlJI x ij* 

H(x) = x" 8 - 12 c G(x) = x" 8 + 3 ^ 4^ j! J^^/ . -8x" 8 " 1 = -8x" 9 ^ x" 8 AiLUi 

./aIIjlIJ aJl^I Alb jLj 

i^yL U-o 4Jb JlSnJ J^LjJll^o j^jJL^I j^b JL>- jl 

-3x" 4 (IB 2x (1A 



jl 4iUi>J jU j»Ip JSwjj j>A aJl^?I Alb au> aJl^I a]|jJ OjU jl asL^ jl Ja^*y 1 Jli<Jl ^ 
aJl^^I Jl jjJl ^ lilgjM ISjlp i5La jU aJlp j .jjL^j OobJl AaisLo jSf ^ ^ ^>-l aJl^I Alb aJl^I aIIjJ C 

. C CoiliJI ^JLII JS^JI j* aJl^VI aJIjlU f Ul JS^JIj .AJb ^Sf 



2 Jhm^ U^J 



i A>-LluL»J I >— LJ J, <l" t 



antiderivative 

^jl>w4J! j_t£ J_^lS^J! 

indefinite integral 

Fundamental Theorem of 
Calculus 

www.obeikaneducation.com 



.F( x ) = ^__+ c xj^c-l^\^^ i ^^nc J ui^cf(x) = x n jl£ lit 
: jia <tiilj lijic fc < — 1 c^ji-taj ^yLLoj ^jlc n i fix) = kx n o\z til 

w + 1 



j j^ll ^ G(x) < F(x) U* jL\>-L^I jlllb g(x) </(x) J jt£ fet 3>^l j £>*>*4t Sdl^lS 
. fix) ± g(x) J 2UJL^I 4lb F(x) ± G (x) : jU* 




2UL^Vf J I j Jill JlcI j2 

4Jb JiO 4JU>Vl Jl jJJI j^- jl 
/(x) = 4x 7 (a 



StWJI /(x) = 4 X 

4x 7 + l 



7+1 



+ C 



±* 8 + C 



3LIwJI2lJIjJI /(x) 



= 2x 

2x 



-4 



-4 + 1 



-4 + 1 



+ C 



• — x~ 3 + C = — + C 

3 X +L 3x 3+L 

/(x)=x 2 -8x + 5 (c 



slwji^ijji /(x) = x 2 — 8x + 5 

= x 2 - 8X 1 + 5x° 



aViailjJIaAljS F(x) 



,2 + 1 



8x 



l + i 



+ 



5x' 



o + i 



+ C 



/(x) = 8x 7 + 6x + 2 (2C 



2 + 1 1 + 1 0 + 1 
= |- x 3 - 4x 2 + 5x + C 

/(x) = ^ (2B /(x) = 6x 4 (2A 



</(x) J 2uJL*1 2tlb F(x) ccp. < ^(x) dx = F(x) + C aiurttL / UiJ .jjl^I j^t£ J^l£UI (J**l 



SuL^i aib ^ F(x) =/c x 
jl£ li! i < fix) =k J 
jUs < fix) = 3 
. F(x) = 3x 



-J 
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j-o 0 j£ Jp|JL*l ^oLj^j ^j^>cj 4jjili)l j-ojIjuJI ^-^-J ^ ^jjlijl ^yliJi ^-j*>U? ^ j^LjJ^s 

aIjlSVL Ua^JDI ^>dJl 0 v(t) = -32t Ji«Jj c 30 ft-, ^jSfl jcJa^ I jLu ^1 J^aiil SiiU 

. Igip jjL- 4JU t JOu s(t) 0 ^ y> lib Jl>- j\ (a 

^l^^i^j^ij^j^ii^^^uii s(f) = lv(t)dt 



v(t) = -32t 



32t 

1 + 1 



+ C 



= -16£ 2 + C 



.^iJcb^l ^jU 0s c ^iJco^l £l£j!>U 30ft C j^j! 

!?(/•) j <uifaoVt aiijjt s(f) = —16t 2 + C 
s(t) = 30,t = o 30 =-16(0) 2 + C 
30 =C 

. s(f) = -16£ 2 + 30 ^ 3^1 ^ i)b o! ci! 

.^jVl^Ja-- JuvaJ L5 X^- o^SOl ASjil^J^iJl j^jjJI wl>-jl (b 

. s(t) = 0 ibUJl ji 



s(£) = 0 

jiail MS ^ 30 £ jiaj 
—16 (^yki jiail MS 2u^oaj 



s(f) = — 16f 2 + 30 
0 = -16t 2 + 30 

-30 = -16t 2 
1.875 * t 2 
1.369 



0' cr^W' ^i-*"- LU ' ' 



-<j0j^\ £^ l)\ 1-369 s j j^*^ 0 <l)t (^I 

JloJ j t^j^l j^J Allai^o cJaJLu 120ft ^Lfljjl ^jIp oiiU q*>L^Ij ^ j»LJ JllP Jd^o« (3 

.Lfb ji-wo j^a 4JU t Jlxj AJa^JlJl 4^JuJl 4iai^<Jl APj-^. 7j(t) = — 32 t 



^/^l j JlpVl JuolScdl j j»Jip Jl^ jJI c3 j^Ji <l)l il t 4-5 ^ jjJl ^ ^Ju>^Jl J^lScdJ J^c^l ^JJI 
aJIjlU ^ju>^JI J^LScJl ^L^>J ij^zi^ aIjJp jjfe :U aJIjl! aJL^VI ^JlJilbUol jl .j»jl>^J1 J^LScJl j^j ^ 

■ F(x) 



J a 



1 



jbJu-p Ujfe (jUiJ^I j J^lScdl ^^Ju^ jU IJJ .olhlo ^W^i aJu-p jj* JjUxJ^I jl j^>- ^ caJl^i Jl j$ 




U-o ^Jb JbS" ^>cLo Sjj^a^JI 4iJauJI o-Lwo ^jL^»J J^olScJlj J^Lk)l 4^L-^(I aj ^iaJl Jl^cu-I 

.J 3 ^x 3 dx J\ [1, 3] J* y = 4x 3 (a 

.U*/Vl aJIjJI J^rj! c^j! 



100 




J 4x *dx = ^ + 



3 + 1 
= x 4 + C 



^ c J^lScdi) ^VIj JIpMI ^JbJl jup aJl^I aijJI a«J c r ^l c DNI 

/*3 3 

J^L£U!j J^UlJI^^LaiVl^UjiiLJI / 4X dx = X + C 

A 1 
a = l,fc = 3 = ((3) 4 + C) - ((l) 4 + C) 



= 81 - 1 = 80 



• a*jj» SJ^ j 80 ^ [1, 3] o jiflJi ^^Ip x jj^<JI j y = 4 x ^ ojj-s^>=-<Jl AlkuJl a^L«>j jl ^1 

r4 




2 + 4x + 6) dx J\ [0, 4] Js> y = -x 2 + 4x + 6 (b 



J(-x 2 + 4x + 6) dx 



.2 + 1 



| 4x 1 + 1 | 6x Q + 1 | c 



2+1 1+1 



0 + 1 



= - y + 2x 2 + 6x + C 



.J jiJl Jb»-j! ^ t J^licJll ^y/Vl j <JLpV| ^Jb>Ji JCJ> aJu/^I A^JlJiJl a\*J ^ 



cjMl 



a = 0,fr = 4 



/4 3 
( - x 2 + 4x + 6) dx = - \ + 2x 2 + 6x + C 



= (- + 2(4) 2 + 6(4) + c) - 
+ 2(0) 2 + 6(0) + c) 



(0) 3 

3 



34.67 - 0 « 34.67 



^ [0 , 4] o jiAJl Jlp x j j^Jl j y — — x 2 + 4 x + 6 ^> oj j-s^>^Jl iakuJI 4^Lv>j jl ^1 




/ 2(16X3 



6x 2 )dx (4B 



• Ljjij o-^j 34.67 

'11^ <ja fin**) Q 

y 5 3x 2 (4A 



j»jlp j tC oubJl JUj^I dkSCoj J^lScJl j Ju^liJ! ^ ^.L-^l ^j^laJl JUjicl^Lj ^ju>^ J^^i ^jL^>J 4jU tlJJ 

.U^Vl^ljJl^ol^ 



(1718-1799) ^jj^Lv! bjU 
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y (9x - x 3 ) dx (a 

/o Q X 1 + 1 x 3 + l 
(9x — x J ) = - — — - + C 
J- H~ J- o H~ 1 



r3 



y (9x - x 3 ) dx (b 



a = 2 , b = 3 



J\ 9 x-x 3 )dx = {^x 2 -^j 



9 (2) 2_(2)1 
2 v ' 4 



= 20.25 - 14 = 6.25 



x 4 + 8x 3 - 24x 2 + 30x - 4) dx (5B 



J(6x 2 + 8x - 3) dx (5A 



aJl^I aJIjJI ^O^JI J«l£Jl Ja*^ ^ ^ caJl^I aiJlJl Ja^^Jl ^ JolScJl jl Ja^V 

aJIjJI ^ j ciJb Jaxj ^Ju>^Jl J^lScJl j! fj\ .J>si\ j c JlpVi ^J^l ^ aJu^S/I aJIjJI ^uJ ^ <3 ^ y 




/•0.5 

/ 360x dx J^l&dL L £*~ia)l a*^> y ^0.5m a£L^ U XJd p*^JI JJLi)l ^k*j 



? J ^>JI S-b»-jj ULJLa ^^jDI JLiJ JJLtJI aU-J U 



ro.5 



0.5 



a = 0 , b = 0.5 



360x dx = 180x 2 

= 180(0.5) 2 - 180(0) 2 
= 45 - 0 = 45 
.45J ^p^Ul JJ^JI j! ^! 

rlA r0.7 
/ 512x dx (6B / 476x dx (6A 



/_: 



J ( -x 2 + 10) dx (17 J 3dx (16 



(x 4 - 2x 3 - 4x + 8) dx (19 



//'• 



5x 4 



(18 



J-6 



9x - 10) dx (20 



t 17(f) = — 32t + 120_> A5jilo AP^ Ja^J :ljL3jJIA4 (21 

L^pUjjI £-L>J C AJlj t JL*j aJLj JSC) ^IJLi^L 4^5x1^1 APj^Jl l?(f) 

. 3s Ji~ 228ft 
.asjJuuJI aJl^j ^LajjI ^ > - / ~ > * \J*rj\ (a 



/ (10f 4 - 12f 2 + 5) dt (23 



/'- 



9t 2 + 4t)dt (25 



(3t 2 + 8t)dt (22 



(4f 3 + lOf + 2) df (24 



+ 3 fx 2 

(3t 2 + 6t + l)dt (27 / (16t 3 - 15t 2 + 7) dt (26 
Lg s^Sj R ^lai d J o jS" ^W^i tlr^-^d 1 SjSttf (^*^ 
. aj ^j! jJI oUL>Jl oU-Lwo <_jL^>J 




A^L*^> j! ^! t V# 2 — x 2 A^L- ^ki ^L^; J jk £_L 

. -k{^R 2 -X 2 Y^aj^ 
f R 

. o ^SOl ^L^>J y (7rR 2 — to 2 ) dx j\ 

, f(x) c ^^> Sjj^a^J I A^kwJl a^L*^> ^«^l jljL^Ul4 (29 

. 1 < x < 3 o jIaJI ^tij j^Jl j g(x) 




2 1 4 6" 



(1,2 jVUuif) :JL Uj> SJla J^J aJU-Vl Jl jjJl jl 

f(x) = x 5 (1 

/(z) = (2 

o 2 , 1 1 

9 (r) = |r5 +|r3 + r 2 (3 

= -|m 5 + ^m 3 --|h (4 
3 6 5 

M (d) = l| + A_ 6d 2 + 3 . 5 ( 5 

m (f) = 16 £ 3 - 12 f 2 + 20 t - 11 (6 



(3Jlla) .^jVljcL. Jl dy^^\j^2s 3jC^\Ss^\ 

. s(t) = J-32t dt £3<yJ\ tfb j^J (a 
. s (0 =0a = 2sUj^Ca^J v ~^! (b 

?4jg ji^o 1.5 s Ji*j ^jVl ^Ja^ ^JLflJi ^\J£j\ (C 

/(6m + 12m 3 ) dm (8 
/ 2x 3 dx (9 

J\a 2 -a + 6)da (10 

l\l h2 + ^ h3 -^ hA ) dh (jl 
y ( 3.4 f 4 - 1.2 f 3 + 2.3 t - 5.7 ) dt (12 

y (14.2 k; 6 - 1 - 20.1 w 57 + 13.2 k; 2 - 3 + 3 ) dw (13 

<. 77(f) = -32f + 34 ->ljJ^ jiiAP^ J2J xdSjJu^ (14 
.aJU J5G ^IjlSVL a^uJI ap^JI 17(f) j <.J>\ jilL ^jJl f 

C cujbJI 4^.J ^ww^l ^.j to j^>zl] s(f) j^JI Alb jl (a 

. S(f) = 0 jU 4 t = 0 UJOP 4j| ^y> jAj 



-v2 



AlLalxJl A^LwO ( 



.j»lai^Lx^^ c y 



+ 4x . 



157.5 

(6JH4) ^ jiJ! oJlA C 
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^Jl jJl L ^>e^ r^j ljj^2S>z^J\ AaW, oil O-LwO (^Oj^J oLlgjJl Juo-Jtl^l 

[\ x + 2) dx (39 f 2 14 x 6 dx (38 

Jo J -2 

(4-4 ^ :^iL U-o lib JlS" 4ii^o lo-JjJl oJLpii Juojk^I 

-7/c 



;(*) = 



2/c 4 + 11k 3 

2n 3 + 4n 
n 2 + 1 



(40 
(41 



( 4-2 jjji) .alJi> jU c lim (2 x 2 + a x) = 8 jlS' ISI (42 



iwJLp ^kfij ^1 -UP U-o 4Jb Ji* L ^*±* Ju^ 4Jibw JLp- jl 

y = X 2 + 3 (43 



y = x 3 (44 



?k^iUic / k xdx = 6 jl^lSI (45 
Jo 

1 A 

2 B 

3 C 

4 D 



UoUjI a^U-o £J^*" t^ 3 ^ ^ j-V*^ <J*-^ 

. / 2 490000x dx J^liiJL 10m x 5m x 2m 
•A) 

980000J F 
985000J G 
990000J H 
995000J J 



^J^PxLA ( j^O OJ j*/?>c^Ji <u!al<Jl 4j>-UwOJ to JuolSo *Lq^3 

J&j i&L>f{x) =x 3 - 6x 2 + 8x^1 Ji£ *limdOA (a 

. 0 < X < 4 B^lijJl ^ tX jj^JIj/(x) Sjj^a^JlAdk-Jl 

:^^^>! :dui>o (b 

[\x 3 - 6x 2 + 8x) dx , [\x 3 - 6x 2 + 8x) dx 
Jo h 

CU>J j\ Jj^3 j]\ Ailal<Jl 4^-Uw-o J L-*>J iapl : Ijt^ilt (C 

. X j j^>txJl 

V U^ J*>U y aLIS" 5^1 Jlp J^l£Jl j^j! llUso (d 
J*>U y aJlSGI a^L-JI As>-J\ +j t / (x 3 — 6x 2 + 8x) dx 



Jo 



6x 2 + 8x) dx 



+ 



(x 3 - 6x 2 + 8x) dx 



UbJl j-j&uft J^Ut4 



t J Vr 2 - x 2 rfx 



(31 



AZx^Zx*^ j\ cUjb A>s^>s^ ^J>\j U-o OjLp JlS* C-JlS" ISI to iJL>- i J^J^lI 

/ /W = / /W ^ (32 
[ b f(x)dx= [ f(x)dx (33 
/ f(x) dx = / fix) dx (34 



/b rb rl 

(n + m) dx = ndx + / 



m dx 



*i U-Up c /(x) , X]/(x f ) Ax , / /(x) dx cjL^ *>i>^ (36 

i=l Ja 

. a < x <bl x jj^Ji ^>^f c^W^ Jr^^ 

U^Vl^lJJl^Cc^Wl JbJl Jl^lb^jliU^ tc^l (37 

.^J^<Jl JuolScJl oL> -Up 




1 57 yo ^JLbLdU I j^jj^si I 
167^ jUalW I I 

167 ^ iji^ai j>»is^ji 

167 ^ ^/tflji^JI 
167 ^ ^V!jl>J! 

1 67 yO ^j^^l (jL^JJ £J^>u* 

167 ^ J_aL£lll 
173^ 2uL^Vl2LlljJI 
174 ^jL>i^JI J_4lS3il 

175 ^ 



1 32 ^5 SjlvIj {ja 'iuL^UI 
136^ ^J l^ tw iUL^JJI 
141 (j-a j^L^JI ^iajjjtUI 
142 ys 3^jL>i^jil 2Uu t^all 
1 50 ^L^J I 
150^ 0 t^m j^** 
1 50 q& (3>^ ' 2u-mia 

1 52 2Ula>Ji I 2l4^UJ I ~<LC j^al I 

157^ 

157^ JjUl^tfl 
157^ 2uJLbLflIll 2J^Lsl*JI 



./(*) J ^"FW jU F\x) =f(x) olS" IS! (4 



) 4j£jL<dl ^L>tj| <U-Lo^P ^yuvJ (6 



^Jb cJLi ISJ (7 
.illJlII 



(4-2 l> ujjlJI) Ljj_l>> Ljljl^JLtl uLo> 
^j-^ 3^ic ^(-LiaJLtt JtjjJtj ^jjl>JI ljI j>;<^ Ljbl^j ^L»ot ^SUj • 

a^alL cylajiij i (x,f(x)) 2lU^JI jl^ m ^UJI 

fix + h)- fix) 



m = lim : 

M(x)/\f(x-h) +f(x) 



h 




(4-4^^1) ^LZuWl 
^jl^ n cxju* i f'(x) — nx n ~ 1 

a < b ca> ^ / /(x) dx = lim > . /(x v ) Ax 

« J-^iS^JLt ^Vlj ^IcVl jljL>JI 
Ax= h ~ n a ,*i = a + iAx 



F(.r) = 



x n + 1 
n + 1 



+ C 



jla if(x) at,^-otiaJijlt5-ci^1iJbF(a:)cutS ijl • 



/(*) ds: = F(b) - F(a) 



juiiVijiiLi^ji 180 



<u! olb!/(x) = * 2 J 4 ^IjlU ^U! JJUiJ! ^ , LjjLu J 5 d>u*l 
. 4 ^JuJU lim j2 ~ 4 oJi£ UlS^L jli IJJ 













[2/ 
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X 


1.9 


1.99 


1.999 


2 


2.001 


2.01 


2.1 


fix) 


3.9 


3.99 


3.999 




4.001 


4.01 


4.1 



. 4 aJbJi j&f (x) jU c^^Jl 



( 150-158 CiUrt^tQ LjLuGLjI^J! >jJL2j 



lim (2x- 7) (9 

x— >3 

lim (0.5x 4 + 3x 2 -5) (10 



x^ + x • 



lim 

x ^ 2 + X-2 



01 



lim ^+x + 20 ( 

X - 4 

lim— -2 

x^4 x 2 - 8x + 16 

Um ^-7x -10 
x^2 x-2 



(13 
(14 



( 139-148 oUiiual I) bja*. (jbl^LK uU> 




dJUS jK ISI j-j<L<JI ^^aj^XlJl JUa1w-L ^yL U-a 4jI^> Ji" <w~*>-l 



lim (2x 3 - x 2 + 4x + 1) (a 

x->2 

JUjjcl^U I^jU^ USUj I jJ j*k>- o 4->\& o3jt> Uj 
lim (2x 3 - x 2 + 4x + 1) = 2(2) 3 - 2 2 + 4(2) + 1 

x^2 



lim 



= 16 - 4 + 8 + 1= 21 

r 2x- 7 
lim - 

x->-4 2 - x 2 

* x = —4 Uo^p l^i-s^ (j-vJ l^oLio a™J ^Jta ajL^J oJla jl U> 

.j-joUoJi ^jj2j^c}\ (JUjvl^Ij LgjU^>- U^oj iJJ 

2* - 7 _ 2(-4) -7 ^ -8-7 ^ 15 
4 2-x 2 2 -(-4) 2 2 - 16 14 



(b 



i^ylj U-a <blgJ JlS* c^U^J oblgJl ^y*j£~J\ 



lim 

x^5 



x 2 + 2x + 10 



05 



lim (5x 2 -2x + 12) (16 

x— 



cLSvo^s jK tal j-JiUJ! ^jyfljjxJl JUaL^L ^J> L> U-a ajI^J JlS" » w^>-l 



lim -2L±i (17 

x^25 Vx - 5 

lim(-3x 3 -2x 2 + 15) (18 
x + 2 



lim 



(19 



-2 x 2 - 2x - 
lim (2 - 4x 3 + x 2 ) (20 



181 




( 150-155 dUrt^tl) 21^141 ^>oJ!j ^LWl 



.(2, 4) ^ui)Ioipi/ = x 2 l ^ 




^t^^tTI j^uuJI JjULA '^Jt- H ^9 

x = 2 

/(2 + /*) = (2 + /z) 2 ,/(2) = 2 2 
J^UL> ^ < .Um,, nib 



m = lim 

/z^O 



f(x + h)-f(x) 



= Mm /(2 + >)-/(2) 

/z^O « 

(2 + /z) 2 - 2 2 



4 + 4/z + /z 2 - 4 



= lim 

/z^O 

= lim 

/z^O /Z 

v /z(4 + /z) 
= lim 

h^o h 

= lim (4 + /z) 

/z^O 



iUL^jj LjLL^jJi £3^J>w4JI L yal\uUZ2>* 

3juL>i^il 4iljJlj iColiJI ^JIjJI 



=4+0=4 
.4 jj& (2, 4) AkaJI Jupy = x 2 L5 ^io J^> j! ^! 



: olk*^Jl j^UJl wLp U-a <Ub JlS* ^J^jo j-oU-o J-wO JL>- 

y = 6-x,(-l,7),(3,3) (21 
i/ = x 2 + 2,(0,2),(-l,3) (22 

:aJLp IkSJ ^1 JLlP U-o 4Jb Ji' ^J^tXA J~o 4JiU-a JL>- jl 

y = -x 2 + 3x (23 
y = x 3 + 4x (24 

:^Jsjt^J\ 4Ji>JDI 4^>d<JI j^>JI 

s(f) = 15* - 16t 2 , t = 0.5 (25 
s(f) = — 16f 2 - 35f + 400 , t = 3.5 (26 

4^>6iJI ^Pj^JI . j>£j* jL^j U^j Ji' ^ h(t) jl<J 
= 8 - It 2 + 3t (28 = 12£ 2 - 5 (27 



( 157-164 oU^ill) DLEuWt 



.«*) = 



x 2 -5 
x 3 + 2 



JJJ ./(x) = x 2 -5,g(x) = x 3 + 2 
f(x),g(x) ir* l¥ ^ • h ( x ) = /(*)/#(*) 
L ys J ^\ l jj» f(x) = x 2 — 5 

o^ii^ g(x)=x 3 + 2 
aijiiJi^aijjijS^jiLjUijLa j^i^a ^'(x) = 3x 2 
. /z(x) 4ii^> *\^$f{x),f{x), g(x),g'(x) J^C^I 

U(*)] 2 

2x(x 3 + 2) - (x 2 - 5) 3x 2 



= -f 2 + 5f + 11 , t = -4 , 1 (29 
m(j) = 10; -3,7 = 5,-3 (30 



z(n) = 4 n 2 + 9 n (32 

3 1 

g(h) =4/z4-8/z2 +5 (34 



I^jIj U-o ^Jb J5" Ifll^o Jl>- jl 

p(t;) = -9 17 + 14 (31 
t (x) = -3 Vx* (33 



(x 3 + 2) 2 
-x 4 + 15x 2 + 4x 
(x 3 + 2) 2 



m(q) 



:^jL U-a lib Zk^Lo ^\^>y ^lo^ail Xaiiyfl SJLpIS Jl^a^- 1 

2^ 4 - ^ 2 + 9 



12 



(36 



f(m) = — (35 

JK J 5 + 2m V 
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2x 2 dx jl [0,2] S^aJI^ tXj^Jlj i/ = 2x 2 



( 165-172 CiU^tQ J^l^tj ^Lc4! Coo 2LvlWl 



JU«*1m»1j ^yb U-a 4Jb JbS* ^>t^o C^>cJ 4JUULJI 4JlkuJl 

:o^Lk^ 5 j l5 uJI ol ^kVl 



Ax 



Ax = 



& = 2,a = 0 Ax = 



b — a 



2-0 = 2 

n n 



a = 0, Ax = - 



, = f,A, = | = limg2(#) 2 (|) 




= l im 1 (_4_ . n(n + l)(2n + 1) 

= iimf 8(2 " 2+ f + 1) ) 

= lim[f.(2 + 3 + X) 



= f~533 





2 4 6 



ami, 



U-a Ji' ^ iJL>c^Jl J^ISnJIj L5 l^»tJl J t X J 



2x 2 dx (39 



I 



(2x 3 -l)dx (40 



(x 2 + x)dx (41 



(3x 2 -x)dx (42 



(175-179 aU*^tl) JalSONj Jui»L£tft 




f{x) = 4x" 5 



A r -5 + 1 
F(x) = , : + C 
,b ^ ^ v ; -5 + 1 



= -lx~^ + C=-\ + C 



x 4 

/(x)=x 2 -7 (b 



SUwJt^LJI f(x) = x — 7 
X aI^ju illall S-at^L = x 2 — 7x° 



r 2 + l 



7x° 



+ 1 



2+1 0+1 
wjl = |- x 3 - 7x + C 



+ C 



Ua 4Jb J£) IJL^Vl Jl jJJl £^>- Jb>- jl 
gin) =5n-2 (43 
r(^) = -3q 2 + 9q-2 (44 
m(f) = 6t 3 - 12t 2 + It -II (45 
pQi) = 7h 6 + 4/z 5 - 12/z 3 - 4 (46 

Jsx 2 dx (47 
Ji2x 2 -4)dx (48 

y 5 (2x 2 - 4 + 5x 3 + 3x 4 ) dx (49 



(-x 2 + 4x - 2x 3 + 5x 5 ) dx (50 



183 ^ij^ij^ijjji j^^ 4j^it 




.eiJia oUjLj 35 ft/s ^Pj^o Ju^> jlkl : ^UUj (55 

4JIJJL 4i*>U?l y f Jlxj ^IJlSVL /Z Jl ^Lflj jl j! ^ jlfil 

(M^jjJI) ./z(f) = -16 1 2 + 35f + 1.5 




?4i^l^0.5/sJuo^Jl^^U (b 
J\ p+J\ J^> (C 
?^Jl4JI ^lijjl L5 ^S1 U (d 

<Lfllal<Jl <U^j Jj J»>- jLcJo ^U-v^L j 4^J| ^j^j j pj 1 t^J (56 

JLp jUjJI IJla 4j^Lp»tj * j^-^ d*-*>- ^oU^I ^y^uJl c^>J 4IIILJI 
(4-6 ^jjJI) ?oU?jJIj x culls' IS! IjU-i 50 J**J 




.f = 0 Ujcp s(f) = 0 d\ ^y> J Jlp t s(f) £JbL*aJl ^iy Ji^-j! (a 
?ojii Jcp A j^Jl J ^JuL^Jl ^jJciwj ^ jJl j^J^i Lj (b 

t 20 ft ^UjjI JlP jJaj <ULj>- jUlo ^ ^tx>i 4*>- C.Wtf : Jj)jV*> (58 
j^jJl t <t~s>- t = — 32f 4JIJJL 4^>Jl \» jJL* 4P j-wo Jaxj j 

(4-6 ^jjJI) .4JIj J£J aIjiSVL 17(f) <.J>\ jiJL 
<4 yj (jl jcp s(f) ^>Jl j» (a 

.^jVl ^Ja^ JwaJ L ^ ^>Jl 4i yl^J ^JJl ^jJl O^-jl (b 



, tP(0 = ^g±M±lgg aull ^ t 



5£ 3 - 70f - 95 

(4-1 ^jjJI) 

.ol 5 ^oj>s^JI J olii j^>z\] L gjy£}\ iJuJl jl>-jI (a 

? limP(f)j^j! (b 

£ — >oo 

. Aiwo J5 L* yc*> ^bjj 4ji 4i>J jU-Lo jj : ( frVi (52 

Alw- f Jl*j 4i>d]| jj*-^ jLj 17(f) = <]|Jlil jl ^ jlsl 

(4-1 ^jjJI) .oVL^JI oIuj 

. 0<t<10s>Jl JliLo^JlJiJl (a 

U^ip 4^jJI <wOjix] a ^jiJ I J J^ I J^i<^l J^^i^l (b 

.f = 3,6,10 

. ^lim i?(f) c-;L^>J a ^JZ\ J ^LJl J^^l J^^l (c 

.4i>eiJl j aJIjJI AjLgJ ^flj ii^UJi ^-s^ j (d 

<A>ei]i A j-^J L^> ^jiJl ^^jU^Jl jl^-T j»J^i tol 10 jixj (e 
?y^Jl IJl^j J-^i VI y Jj^ c JLj 30000 



4»^L^ j^wo J*^^ — 



450 - aijJljl^pl iUldLLU (53 

5 + 25(0.4) i v 
(4-2 ^ . Aiw- £ Ji*j oVL^lL U 

:oU^JjJi>JI J^! (a 



3 


2 


1 


• 















. o < f < io s^i j 6l aioJi (b 

.s^j^-y cJlS" ISI lim t?(f) ^JlaiI c^y^ J^?^^ J^ 1 ^^ ( c 
.4^LJl j ^JIjJI AjLfj ^ 4i%Jl ^-v=> j (d 

.150 ft/s JlpVl JIlLfj^jjU jil^f ^jtj^ (54 
^LllJilL JaxJ aJI! f jixj ^IjlSVIj h(t) ^jjUaJI ^U; jl j! ^ jldl 
(M^jall) = -16 f 2 + 150f + 8.2 

. £jj L/aJU 17(f) AJa^JlJl 4^lJl ^Pj^Jl JL?-jl (a 

?4i*>Ual y 1.5 s jlxj ^jjUall U (b 
?^li:jl L5 ^5l JI^jjUJI J-^t^ (c 
? ^jj U^JI aJI J^2j ^UjjI c _ r ^l L» (d 
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all jLHi*l 



4 



U-o 4Jb Ji" 4^Lla JL>- jl 

/(x) = - 3x - 7 (20 

12 4 

b(c) =4c2 -8c3 +5c5 (21 

4 1 

wiy) = 3y3 + 6y2 (22 

= (x 2 -4)(2x-5) (23 



. c(x) = 15 - 0.005x ^IjJL 
. ^i^Jl 4iI5cJl Ji<j ^Jb jl>- j] (a 
.o / 2000 J\ 5 / 1500 ^ ^jJl £&)fl SaLj 4il5S J^-j! (b 

ami 



*j o jj^as>s^Jl 4iial<Jl t^uj^J ^oUL^jJ! Ju>a1^I 

i^L U^j Ji" ^ aJ^JI J^l5sx)L oUa**JI j t x jj^>s^JI j 

4 

(x 2 -3x + 4)dx (26 

l 

rS 

D x A dx (27 



jf 



^ (7-2x + 4x 2 )dx (28 

i)b J£) U^Sfl JljjJI o^jl 
= 4 a 3 + 9 a 2 - 2 a + 8 (29 
zKz)=fz 4 + !z 2 -f (30 



5x 3 - 6x 2 + 4x - 3) dx (31 

4 

(x 2 + 4x-2)dx (32 



I' 



oj j^>e-<Ji 4.tf.k:.<Ji A^LvwQ to : ljL>> Lujl4 (33 
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X 3 

3 








Xx) 




x 2 
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4 


6x 



0_b>-jl5 — H 

a^L^j oJ^ j 16 J 



4j>-Lvw0 oJ^j 17-^" F 



^>-Lwo oJj>-j 17— G 



lim* " 16 



(2 



x->4 X - 4 

lim x 3 + 5x 2 - 2x + 21 (4 



lira V* + 4 - 8 (1 
lim— ^ (3 



JL^JU ^ j ^r^i Ail5i Ja-wc c5 iaj>o t£iLu>jjj£3\ (5 

n( \ lOOx + 7105 «... tl , 
.C(x) = aJIjuL jl^x^bl Xj> 

Uju^> 4JI jJl 4jL^; (a 

.a ^jiil ^3 ^jUI j-ii (b 

*^Jj cL5vo-o jlS* ISJ j^>L<JI ^^aj^cJI JU-*1m»L U-o <L>lgj 



Km (2x 3 - 12x + 3) (7 
x— >9 



lim , x 

*— 5 Vx-4 - 2 



(6 



J S(t) = 2 °°°^ o y ^1 s^ilS (8 

?4jIjlJI ^ j^l*S\ ^jlp Lj (a 



lim (2x 3 -8x 2 -5) (10 



lim (x 2 - 7x + 2) (9 



lim V25T7-4 



2x 3 -x-l 
-x 4 + 7x 3 + 4 



lim 



01 



? lirn^iL 5_i»JU , jJiaia^jUo.! (13 



9 M 
0 B 



iolk^ujl i?UJl XS> U-a 4Jb JlS* L ^>s^a j-oU^J Ju^J JL>- jl 

y = x 2 + 2x - 8 , (-5, 7) , (-2, -8) (14 



= ^ + 2, (-1,-2), (2, 



(15 



y = (2x + l) 2 , (-3, 25) , (0, 1) (16 

^yi'j fj\ Xs> 4*i ja c# i**i (^-^ f(t) iJa^JJI i^>siJI *Pj~JI Jb»- _jl 

ft(0 = 9f + 3f 2 (17 

/?(f) = m 2 - 7t 3 (is 

fc(f) = 3t 3 - 2 + it (19 
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ka = (ka 1 , ka 2 , ka 3 ) 




ka. = (ka 1 , ka 2 ) 




a • b = a 1 b 1 + a 2 b 2 + a 3 b 3 




a • b = a 1 b 1 + a 2 b 2 




"■-(tf)' 




V^U JaALa^ 


COS 0 = 

|a||b| 




t • (u x v) = 


h h h 

U-^ U 2 ^3 
V 2 V 3 




|v| = yj(x 2 -x 1 ) 2 + (y 2 -y 1 ) 2 






a + b = (a 1 + fej, a 2 + b 2 , a 3 + fr 3 ) 



*L^) ^&l6>Za a. + b = {a 1 + b 1 ,a 2 + b 2 ) ij jlu^ I ^&l4*Za 



a - b = a + (-b) 

= {a 1 -b 1 ,a 2 -b 2 ,a 3 -b 3 ) 



^l^ali ^ ^j^>dA £j2a a — b = {a 1 — b lf a 2 — b 2 ) ^ jT u^J t ^ ^j^Ia ^jla 



a X b = (d 2 b 3 — a 3 ^l)' 1 — ( a 1^3 — a 3^l)] + ( a l^2 ~ a 2^l)^ 



./'(*) = ± '(*) oi» </(*) = gM ± oi* IM 



[gMP 



t^^i^ ^jip n <L~^ (.fix) = x n jlS" ISI 



3 qnirttt rfx 



[/W^(x)]=/'(x)^(x)+/(x)^(x) 



fix) dx = F(b) - F(a) J^liu* I ^ //(j) dx = F(x) + C 



z l z 2 = r l r 2 [ cos (^1 + ®l) + * s ^ n (^1 + ^2)] 



± = ± [cos - 0 2 ) + i sin (9 1 - 9 2 )\ 



z n = [r(cos#+ i sin 0)] n = r w (cos n0+ isin n0) j^>^-> ^r-^ + r 2 2 - 2 r 1 r 2 cos (0 2 - ^) 



r « (cos + x sin ) 



JJJL>JI 



P(X) = n C x p x q 



x n n — x 



n! ^n-x 



(n — x)!x! 



JUlLvt '^JLluj X — fi 



J^4ji(j^o^( 186 



lim [fix) - g(x)] = lim f(x) - limg (x) 
lim [f(x) • g(x)] = tim/(x) • lim 
lim[/(x)] M = [lim/(x)] w 



/W -/to r fit + h)- f{t) 

V avg = — 7 v it) = hm 

* b - a h^o h 




3o^l ~<Lu*\± lim [fix) + gix)] = lim fix) + lim g(x) 



^\ ~<Lu*[± lim [ kfix)] = Him fix) 



f( x ) lim/(x) 
*>ttt 2Lu^L>. lim^- = *r c , : , lime (x) + 0 

x^cg( x ) km gix) 



^>«JI lim^=^\mfix) / lim/(x)>0 
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logx 


2lJL>JI aa$^>w*1I 


0 




<o> 




n! 


a a^uii 


a 


3j-4 J£ ^ r 3i 3^L» n J^-sLu 


nPr 




|a| 


3 j-4 ^ r 3i^L» n <3^1>> 




k(J\n = 1^^>^I 


k 

S 

n=l 


A-j-lllJJ 1 ^tjlcVl AC J-^-O 


Q 


AJLotJ ^ '■■ jj 1 


X 


<L(-LLU- J 1 .lljtcVl ACJ^S*_4 


I 




M< 




z 




S 




w 




a 




N 


fix) AlLdt AZLi* 


/'to 


AjL^jVU 


oo 






AjL^j^TLo l-JLu 


— oo 




f 


C X (-J LajJic AjL^JJI 


lim 


/(j) 2LJIjdl 2uiu»Vl aJIjlI! 


Fix) 


AiaJLLa^il A^loII Alb 


/(*) = |x| 




A' 


lJuj^lUI 3^jljuL« aJIjJI 


M = { 




P(A) 


^■LXU JJl£ A)b 


f(x) = \x 




P(B\A) 


AxJLi^JI 3^jJI 


i 
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